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STABLE, AQUEOUS COMPOSITIONS FOR TREATING SURFACES, 
ESPECIALLY FABRICS 

CROSS-REFERENCE TO RELATED APPLICATION 

This patent application claims the benefit of U,S. Provisional Application Sraial No. 
60/182,381 filed February 14, 2000 by Frankenbach et al.; U.S. AppKcation Serial No. 
09/634,379 filed August 9, 2000 by Frankenbach et al.; and U.S. Provisional Application Serial 
No. 60/240,626 filed October 16, 2000 by Uchiyama et al. 

TECHNICAL FIELD 
The present invention relates to stable, aqueous conq)ositions for treating surfaces, 
especially fabrics, conq)rising polyalkyleneoxide polysiloxanes. The present invention fiirfher 
relates to methods of using the compositions for reducing malodor inq)ression on surfaces, 
especially fabrics, and/or reducing the appearance of wrinkles on fabrics. The present inv^tion 
fiirther relates to articles of manufacture for treating surfaces, especially fabrics, comprising a 
spray dispenser containing the stable, aqueous conq>osition. 

BACKGROUND OF THE INVENTION 
Polyalkyleneoxide polysiloxanes have been incorporated in compositions, such as 
herbicide compositions, to enhance the ability of compositions to distribute (i.e. spread) across a 
surface. Certain polyalkyleneoxide polysiloxanes, especially those having a relatively low 
molecular weight, have been refeiied to as "si5)erwetting" agents due to their ability to 
significantiy enhance the ability of a composition to distribute across a surface. However, such 
polyalkyleneoxide polysiloxane materials tend to be rather imstable in aqueous solutions, 
especially over relatively long periods of time. ■ 

For example, U.S. Patent No. 5,968,990 issued October 19, 1999 to Jon et al. discloses a^ 
water-dilutable, microemulsion concentrate and pour-on formulations for water-insoluble 
uisecticides such as anaitraz. In Example 14 of Jon et al., 2% of Sflwet L-77® (a low molecular 
weight polyalkyleneoxide polysiloxane) was added to Bxm^lo 13 of Jon et al. to enhance 
spreadmg and wetting of flie microemulsion of Exanq>le 13. The composition was then diluted 
with hard water. It is noted by Jon et al. fliat the dihited conqwsition was slightiy hazy and the 
polysiloxane material settled out of solution afier 1 day at room tenqieratuie. ^ 

It has thus been desired to develop a conq)05ition for treating sur&ces, especially fihrics, 
that has enhanced ability to distribute across the sur&ce of the fabrics and penetrate in between 
the fibers of fibrics. It has furtiier been desired to develop such a composition that is stable over a 
relatively long period of time. 
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SUMMARY OF THE INVENTION 
The present invention emcompasses stable, aqueous coiiQ)ositions for treating surfaces, 
eq>ecially fabrics, preferably for reducing malodor inqxression on surfaces and/or reducing the 
q>pearance of wrinkles in fabrics, the compositions conq)rising: 
5 (a) a polyalkyleneoxide polysiloxane having the formula: 

CH3 

' (CH3)3SiO(SiO)^i(CH3)3 

C,^l2nO(C2H40)a(C3H60)bR^ 

wherein x is from about 1 to about 8; n is firom about 3 to about 4; a is from 
about 1 to about 15; b is fcom about 0 to about 14; afb is from about 5 to about 
IS; and is selected from flie group consisting of hydrogen, an alkyl group 
10 having from about 1 to about 4 carbon atcnns, and an acetyl group; and vAierein 

said polyalkylene polysiloxane has a molecular weight of less than about 1,000; 

(b) a buffering agent; wherein said buffering agent has at least one pK^ value and/or I 
pKb value of from about 4 to about 10; and ^ 

(c) aqueous carrier; 

15 wherein said composition has a pH of from about 4 to about 10, The conq)ositions preferably I 
further conqmse a cationic surfactant to furOier enhance the spreading and/or fabric penetration^ 
ability of the compositions. The con:q>ositions can be dilute or concentrated aqueous 
compositions. The con^ositions can further comprise a variety of other optional ingredients and 
are preferably essentially free of materials that would soil or stain fabrics under usage conditions. 

20 The present invention also relates to meftods of treating surfaces, especially fabrics, with 

the compositions of the present invention. The methods more specifically relate' to reducing 
malodor in^ression on surfaces and/or reducing the appearance of wrinkles on &brics. 

The present invention further relates to articles of manuficture conq>rising the 
conqK>sitions of the present invention packaged in a spray dispener (preferably with dilute 

25 conqposidons) or a botde having a measuring closure (preferably with concentrated 
conq>ositions). The articles preferably further contpise a set of instructions to instruct a consumer 
to carry out the methods of tiie present invention. 

DRTAn,En DKSCRTPnON OF THE INVENTIQN 
L COMPOSITIONS 

30 The present invention relates to stable, aqueous compositions for treating sur&ces, 

especially fiibrics. The compositions herein are particularly suitable for reducing malodor 
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impression on surfaces having malodor inq>Fession, and/or for reducing the qjpearance of 
wrinkles in &brics. 

The stable, aqueous conq)ositions heroin conqirise: a relatively low molecular weight 
polyalkyleneoxide polysiloxane surfictant; a buffmng agent to Tnaintain die pH of the 
conqwsition in the range of from about 4 to about 10, preferably fiom about 5 to about 9.5, and 
more preferably from about 6 to about 9; and an aqueous carrier. 

The stable, aqueous compositions of the present invention prefmbly fiirdier conq)rise a 
cationic surfactant Cationic surfactants incorporated in the present compositions tend to further 
enhance the ability of the compositions to distribute (or spread) across the treated surface. In 
addition, where the treated surface is fabric, the cationic surfactant enhances fibe ability of the 
composition to penetrate in between the fibers of the fabric and also can enhance the softness of 
the treated fabric. It is thus highly desirable to incorporate the optional cationic sur&ctants in the 
conq>ositions of the present invention. 

The stable, aqueous conq)ositions herein include dilute conq)ositions that can be 
conveniently distributed to a surface, especially &brics, via a spray dispenser. The compositions 
herein further relate to concentrated conq>ositions that can be diluted with water to fonn dilute 
conipositionSy or can be concentrated conq>o5itions suitable for adding, for example, to a wash 
and/or rinse cycle in a typical laundry process. The compositions harem provide reduction of 
malodor impression on sur&ces (especially fiahrics) and/or reduction of the appearance of 
wrinkles in fabrics. 

Preferably, the stable, aqueoiis conq)ositiQns of the present invention are clear. The term 
''clear" as defined herein means transparent or translucent, preferably transparent, as in "wat^ 
clear," when observed through a layer having a thickness of less than about 10 cm. 

The present stable, aqueous compositions are preferably essentially firee o^ or fi:ee of, any 
material fiiat would soil or stain &bric under usage conditions, or at least do not contain such 
mat^als at a level that would soil or stain fabrics unacceptably under usage conditions. 

The compositions herein are also preferably essentially fi:ee o^ or fceo of, herbicide active 
materials. 

A. POLYALKYLENEOXIDE POLYSILOXANE SURFACTANTS 
As mentioned hereinbefore, polyalkyleneoxide polysiloxane conqpounds, especially fliose 
having a molecular weight of less than about 1,000, greatly enhance the ability of a conq>osition 
to distribute (or spread) across a surface treated with the composition. Also, it has been found that 
such con:q)ounds, when used in compositions for treating fabrics, greatly enhance the ability of the 
con[;)osition to penetrate in between fibers of fabrics. However, such polyalkyleneoxide 



wo 01/50961 



PCTAJSOl/04638 



polysfloxane surfactants can be lalher unstable in aqueous compositions. It has been found Hiat 
the pH of the present conq)ositions needs to be carefully controlled and thus the present 
compositions require a suitable buffering agent to stabilize these co^^)ositions conqirising 
relatively low molecular weight polyalkyleneoxide pofysiloxane surfactants. 

The polyallqrleneoxide polysiloxane surfactants suitable in the stable, aqueous 
conq)ositions of the present mvention have the g^eral formula: 

CH3 

(CH3)3SiD(S»)^i(CH3)3 

CaH2nO(C2H40)a(C3H60)bR* 

wherein 

X has a value of fiom about 1 to about 8; preferably ftom about 1 to 3; and more 
preferably 1; 

n has a vahie of ftom about 3 to about 4, preferably n is about 3 ; 

a has a value of ftom about 1 to about 1 5 , prefioably a is ftom about 6 to about 1 0; 

b has a value of ftom about 0 to about 14, preferably b is ftom about 0 to about 3; and 

most preferably b is about 0; 

a+b has a value of from about 5 to about 15, preferably ftom about 6 to about 10 and 
is selected from the group consisting of hydrogen, an alkyl group having from about 1 

to about 4 carbon atoms, and an acetyl group. 
The molecular weight of the polyalkyleneoxide polysiloxane surfactants h^ein is less than about 
1000, preferably less than about 800, and more preferably less than about 700. Thus, the values of 
a and b can be those numbers which provide molecular weights within these ranges. However, the 
number of oxyethylene units (-^jH^O) in the polyether chain must be sufficient to render the 
polyalkyleneoxide polysiloxane water dispersible or water sohible. It is understood that when b is 
a positive number, the oxyethylene (-C2H4O) and oxypropylene units (-CaHgO) may be 
distributed randomly ttiroughout the polysiloxane chain or m respective blocks of oxyethylene 
and oxypropylene units or a combmation of random and block distributions. 

The preparation of polyall^leneoxide polysiloxanes is well known in flie art 
Polyalkyleneoxide polysiloxanes of tiie present invention may be prepared according the 
procedure set forth in U.S. Pat No. 3,299,112, which is mcorporated herein by reference. 
Typically, polyalkyleneoxide polysiloxanes of flie surfectant blend of flie present invention are 
readily prepared by an addition reaction between a hydrosiloxane (i.e., a sfloxane containing 
silicon-bonded hydrogen) and an alkenyl eflier (e.g., a vinyl, allyl, or methallyl ether) of an alkoxy 
or hydroxy end-blocked polyalkylene oxide). The reaction conditions enq)loyed in addition 
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leactioiis of fliis type are wdl known in the art and in genecal involve heating the teactants (e.g., 
at temperatute of from about 85" C. to 110° C.) in the presence of a platinum catalyst (e.g., 
diloioplatinic acid) and a solvent (e.g., toluene). 

Examples of suitable pofyBll^leneoxide polysiloxane sur&ctanis herein are commeicially 
5 available under the trade names Silwet L-7 A Silwet* L-7280. and SilW» L-7608 available fiom 
CK Witco Corporation; and DC Q2-5211 and Sylgaid"* 309 available fiom Dow Coming 
C(»poration. 

The polyallqrlene oxide poIysDoxane surfactants hiaxm are typically incorporated in the 
present, stable dilute aqueous conqKeitions at the level of from about 0.0001% to about 10%, 
10 preferably from about 0.001% to about 7%, and more preferably fiom about 0.01% to about 5%, 
by weight of the composition. In the stable, concentrate aqueous conqwsitions, polyalkylene 
oxide polysiloxane surfactants are typically incorporated at the level of fiom about 0.001% to 
about 70%. preferably fiom about 0.01% to about 60%, and more preferably fiom about 0.1% to 
about 50%, by weight of the composition. 
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B. BUFFERING AGENTS 

As discussed herein, Ihe aqueous compositions comprising the low molecular weight 
polyalkyleneoxide polysaoxane sut&ctants heron tend to be rather unstable, especially if tihie pH 
of the compositions is not carefully conttoHed. Hie pH of the present conq)ositions is controlled 
20 within the ranges of fiom about 4 to about 10, preferably firon about 5 to about 9.5. and more 
pnsferably fi»m about 6 to about 9. In order to sustain the pH of the present aqueous conq)ositions 
over a relatively long period of time, a buffering agent is employed m Ihe present compositions 
fliat comprise the low molecular weight polyalkyleneoxide polysUoxane sui&ctaots herein. 

The bufifermg agoit can be an organic or inoisanic add or base, and alkali metal salts 
25 thereof havmg at least one pK, vahie and/or pKb vahie of fiom about 4 to about 10, preferably 
fiom about 5 to about 9.5, and more preferably fiom about 6 to about 9. Preferably, the buffering 
agent is an alkali metal salt of an organic acid and/or inorganic add having at least one pK, value 
of fiom about 6 to about 9. It shall be recognized that buffermg agents may have more than one 
pK. value and/or pKt value. A buffering agent can be suitable herein so long as at least one of its 
30 pK, vahies and/or pKb values fells within the indicated ranges. 

Suitable buffering agents herem inchide those selected &om Ihe group consisting of 
acridme, phenylalanine, allotfareonine, n-amylamine, aniline, n-allylaniline, 4-bromoanilnie, 4- 
brDmo-N,N-dimethylaniline, m-chloroaniline, p-chloroaniline, S-chloro-NJN-dimetiiylaniline, 3,5- 
dibromoaniline, N,N-dieaiylaniline, NJ^-dimethylaniline, N-efliylanilme. 4-fluoroaniIins, N- 
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inetlxylaiiiline» 4-me1hylthioaiuliiie, 3-siilfomc acid aniline, 4-suIfomc acid aniline, p-anisidine, 
atginine, aspaiagine, glycyl asparagine, DL-aspaitic acid, aziridine, 2-animoetliyIbenzene, 
benzidine, benzimidazole, 2-efhyIbenziniidazole, 2-methylbenzinudazole, 2- 
phenylbenzimidazole, 2-anmiobenzoic acid, 4-aniinobenzoic acid, benzylanme, 2- 
5 aininobiphenyl, brucine, 1,4-diaminobutane, t-butylamine 4-aniinobutyric acid, glycyl-2-aniino-n- 
butyric acid, cacodylic acid, p-cMortriediylanunoniiun-n--butyric acid, codeine, cycloheT^lamine, 
cystine, n-decylamine, diefhylamine, n-dodecaneamine, 1-ephedrine, l-anmio-3-methoxyefhane, 

1.2- bismethylaniinoediane, 2-aniinoetiianol, etfaylenediamine, etfaylenediaminetetraacetic acid, 1- 
glutamic acid, a-monoethylglutaniic add, 1-glutamine, l-glntathione, glycine, n-acefylglycine, 

10 dimethylglycine, glycylgly<ylglycine, leucylglycine, mefl^rlglycine, phenylglycine, N-n- 
ptopylglycine, tetragjycylglycine, glycylserine^ dexadecaneamine, 1-aminohqytane, 2- 
aminoheptane, 2-aniinohexanoic add, DLrhistidine, P-alanylhistidine, imidazol, 1-aminoindane, 
2-aniinoisobutyric acid, isoquinoline, l-aminoisoquinoline, 7-hydroxyisoqiiinoline, 1-leucine, 
glycylleucine, methionine, methylamine, morphine, moipholine, l-amino-6-hydioxyn^h11ialene, 

15 dimethylaminonaphthalene, a-naphthylamine, p-naphthylamine, n-metfayl-a-n^hthylamine, cis^ 
neobomylanune, nicotine, nrnonylamine, octadecaneamine, octylamine, ornithine, pq;)averine, 3- 
amtnopentane, valeric acid, pennidine, phenantfaridine, 1,10-phenanthroline, 2-ethoxyaniIine, 3- 
ethoxyaniline, 4-etiioxyamline, a-picoline, P-picoline, y-picoline, pilocarpine, piperazine, trans- 
2,5-dimethyIpipera2ine, l-n-bntylpiperidine, 1,2-dimethylpiperidine, 1-ethylpiperidine, 1- 

20 methylpiperidine, proline, hydroxyproline, l-amino-2^-dimethylpropane, 1,2-dianiinopropane, 

1.3- diaminopropane, l,!2,3-trianiinopropane, 3-aniinopropanoic acid, pteridine, 2-amina4,6- 
dihydroxypteridine, 2-amino-4-hydroxypteridine, 6-chloropteridine, 6-hydroxy-4- 
methylpteridine, pxirine, 6-aminopurine, 2-dimethylaminopurme, 8-hydroxypurine, 2- 
methylpyrazine, 2-anmio-4,6-dimethylpyrimidine, pyridine, 2-aldoximepyridine, 2- 

25 aminopyridine, 4-aminopyridine, 2-benzylpyridine, 2,5-diaminopyridine, 23-dimethylpyridine, 

2.4- dimetiiylpyridine, 3,5-dimefliylpyridine, 2-ethylpyridine, methyoxypyridine, 4- 
methylaminopyridine, 2,4,6-trimethylpyridine, 1,2-dimethylpyrrolidine, n-methylpyrrolidine, 5- 
hydioxyqiiinazoline, quinine, 3-quinolinol, S-qmnolinol, 8-hydroxy-5-sulfoquinoline, 6- 
methoxyquinoline, 2-methylqiiinoline, 4-methylquinoline, 5-methylquinoline, serine, strychnine, 

30 taurine, myristilamine, 2-ainino1iiiazole, threonine, o-tohiidine, n^toluidine, p-toluidine, 2,4,6* 
trianiino-l,2,3-tiazme, tridecaneamine, trimethylamine, tryptophan, tyrosine, ^osineamide, 
valine, and mixtures thereof. 

Ottier suitable buffering agents include those selected fiom the groi^ consisting of acetic 
add, acetoacetic add, acrylic acid, adipamic add, adipic add, d-alinine, allantoin add, alloxanic 
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add, a-aminoacetic acid, o-aminobenzoic acid, p-aminobenzoic acid, m-aimnobenzosulfonic 
acid, p-aminobeDzosulfonic add, anisic add, o-P-anisylpropionic acid, nirp-propioiiic add, p-p- 
piopionic acid, ascoibic add, DL- aspartic acid, barbituric acid, benzoic acid, m-biomobenzoic 
add, n-butyric add, iso-bu^c acid, caco^Kc add, n-cqwoic add, iso-c^roic add, m- 
5 chlorobenzoic acid, p-cUorobenzoic acid, P-chlorobutyric add, y-cWoiobu^c add, o- 
chlorodnnamic add, ni-K^orodnnaniic acid, p-cblorodnnamic add, o-chlorophraylacetic acid, 
m-chloiophenylacelic add, p-chloiophenylacetic add, P-(o-chlorophenyl)pn>piomc add, p^m- 
chlorophenyl)propiomc add, p-0?^hlorophenyl)propionic acid, p-chloropiopionic add, ds- 
dnnamic acid, trans-cinnamic add, dtric add, o-cresol, m-cresol, p-cresol, tans-crotonic add, 
10 cyclohexane-l:l^carboxylic add, cyclopiopane-l:l-dicaiboxyKc add, DL-cystdne, L-pystdne, 
deuteroacetic add, 23-dichloiophenol, 3,4-dihydroxybenzoic add, 3,5-dihydioxyben2oic acid, 
dimethylglydne, dimethyhnalic acid, 2,4-dintiiophenol, 3,6-dimlrophenol, diphenylacetic acid, 
ethylbenzoic add, foimic add, trans-fiunaric add, gallic acid, glutarainic add, gtutaric acid, 
glycine, glycolic add, heptanoic add, hexahydrobenzoic acid, hexanoic acid, hippuric add, 
15 hisddine, hydioquinone, m-hydroxybenzoic add, p-hyioxybenzoic add, P-byroxybutyric add, y- 
hydroxybutyric add, P-hydroxypropionic acid, y-hydroxyquinoline, iodoacetic acid, m- 
iodobenzoic acid, itaconic acid, lysine, maleic add, malic add, malonic add, DL-mandelic add, 
mesaconic acid, mesitylenic add, metbjl-o-aminobenzoic acid, methyl-mraniinobenzoic acid, 
methyl-.p>aminoben2oic acid, o-methylcinnamic acid, m-melhyldnnaniic add, p-mefliylcinnaniic 
20 add, p-methylglutaric add, n-metbylgiycine, methylsucdnic add, o-monochlorophenol, m- 
monochlorophenol, p-monocblorophenol, a-naphthoic acid) P-naphfhoic acid, a-nq)hthol, p- 
naphthol, nitrobenzene, mr-nitrobenzoic add, p-nitrobenzoic acid, o-nitropbenol, m-nitropbenol, 
p-nitrophenol, o-nitrophenylacetic acid, m-nitrophenylacetic add, p-nitrophenylacetic acid, o-P- 
nitmphenylpiopionic acid, m-p-nitrophenylpiopionic add, p-P-nitrophenylpiopionic add, 
25 nonanic add, octanoic add, oxalic add, phenol, phenylacetic acid, o-phenylbenzoic add, y- 
phmylbn^c add, a-phenylpropionic add, p-phenylpropionic acid, o-phflialic, mrphthalic, p- 
pbthalic, pimelic add, propionic acid, iso-propylbraizoic add, 2-pyridinecarbo37lic acid, 3- 
pyridinecarboxylic acid, 4-pyridinecarboxylic acid, pyrocatecchol, resorcinol, saccharin, suberic 
add, succinic acid, a-tartaric add, meso-tartaric add, theobromine, terq)hthalic add, fhioacetic 
30 add, thiophenecarboxylic add, o-toMc acid, m-toluic acid, p-toluic add, trichlorophenol, 
trimethylacetic acid, tryptophan, ^osine, uric add, n-valeric, iso-valeric, veronal add, 
vinylacetic add, xanthine, and mixtures thereof. 
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Further suitable bufTermg ageats include those selected firom the group consisting of 
arsenic acid, arsenious acid, o-boric acid, carbonic acid, chromic acid, germanic acid, hyrocyanic 
acid, hydrofluoric acid, hydrogen sulfide, hypobromous acid, nitrous acid, o-phosphoric acid, 
phosphorous acid, pyrophosphoric acid, selenious acid, m-silicic acid, o-silicic acid, sulfuious 
5 acid, telluric acid, tellureous acid, tetraboric acid, and mixtures thereof. 

Buffering agents in the present compositions are preferably selected from the groiq) 
consisting of 3-chloropropanoic acid, citric add, ethylenedinitrilotetraacetic acid (i.e. ''EDTA"), 
alanine, aminobenzene, sulfanilic acid, 2-aminobenzoic acid, 2-aminophenol, ammonia, arginine, 
asparagine, aspartic acid, dimethyleneimine, benzene- 1,2,3-tricarboxylic acid, benzoic acid, 

10 benzylamine, 2,2-bipyridine, butanoic acid, maleic acid, carbonic acid, dichloroacetic acid, 
die&ylamine, catechol, resorcinol, d-tartaric acid, ethylenediamine, glutamic acid, glutamine, 
glycine, adipic acid, hydrogen hypophosphite, isoleucine, leucine, methionine, 3-nitrobenzoic 
acid, 4-mtrobenzoic acid, phthalic acid, iodoacetic acid, histidine, lysine, 4-metiiylaniline, o- 
cresol, 2-naphthoic acid, nitrilotriacetic acid, 2-nitrobenzoic aci<^ 4-nitrophenol, 2,4- 

15 dinitrophenol, N-nitrosophenylhydroxylamine, nitrous acid, phosphoric acid, phenylalanine, 
piperdine, serine, hydrogen sulfite, threonine, tris(hydroxymethyl)aminometi)ane (i.e. "TRIS*' or 
*TB[AM''), tyrosine; alkali metal salts thereof; and nuxtuies thereof. Most preferred are alkali 
metal salts of citric acid, such as sodium citrate dihydrate. 

The buffering agents herein are typicaOy incorporated in the present dihite compositions 

20 at a level fiom about 0.0001% about 10%, preferably fiom about 0.001% to about 7%, and more 
preferably fiom about 0.01% to about S% by weight of the conq>osition. In the concentete 
aqueous conQx>sitions, buffering agents are typically incorporated at the level of fiom about 
0.001% to about 70%, preferably fiom about 0.01% to about 60%, and more preferably from 
about 0.1% to about 50%, by weight of the conqxisition. 

25 C. C AITONIC SURFACTANTS 

The present compositions optionally, but hi^y preferably, further conpdse a cationic 
sur&ctant The addition of cationic surfiu^tants to the present conQ>ositions, in combination witii 
polyallc/leneoxide polysiloxane surfectants as described hereinbefore, can finther increase the 
ability of the conqMsition to spread across surfeces, such as fabrics. Such cationic surfiutots also 

30 inQ)rove the ability of the present conQX>sitions to penetrate in between the fibers of febrics. As a 
result, the conq)ositions exhibit better performance, in terms of reducing malodor impression on 
fabric and/or reducing the q>pearance of wrinkles on febrics. 
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Cationic sur&ctants usefiil herein are preferably selected fiom flie gxnxp consisting of 
quatemaiy ammonium conqxiunds (including diester quaternary ammonium conq)Ounds), 
biguanide compounds, and mixtures diereof. 

When cationic sur&ctants arc incorporated in the present; dilute con^ositions, Ihey are 
included at levels &om about 0.0001% to about 10%, preferably fiom about 0.001% to about 7%, 
and more preferably fiom about 0.01% to about 5% by weight of ttie coiiq)osition. When included 
in concentrate aqueous compositioDS, cationic surfictants are typically incorporated at flie level of 
fiom about 0.001% to about 70%, preferably fiom about 0.01% to about 60%. and more 
preferably fiom about 0.1% to about 50%, by weight of the conqiositioiL 

If the present compositions conq)rise the optional cationic sur&ctant and further conqnise 
the optional cyclodextrin odor control agent, as described hereiaafter, it is preferable ftat flie 
conqMjsitions fiirtiier conq)rise an additional co-surfactant that is cycIodextrin"Coii5)atible. 
Cationic surfectants tend to conq)lex with cyclodextrins, thus reducing the odor controlling ability 
of flie cyclodextrin. By incorporating an additional co-surfectant fliat is cyclodextrin-compatible, 
flie co-surfactant tends to keep ttie cationic surfactant and cyclodextrin fix)m complexing wifli 
each other. 

1. QUATERNARY COMPOUNDS 
A wide range of quaternary con^unds can be used as cationic surfactants herein, in 
conjunction with flie polyalkyleneoxide polysiloxane surfactants. Many quaternary compounds 
also exhibit antimicrobial effectiveness, depending on the level utilized in the compositions. Non- 
limiting exanq)les of useful quaternary con^KJunds include: (1) benzalkonium chlorides and/or 
substituted benzalkonium chlorides such as commercially available Barquat® (available fiom 
Lonza), Maquat® (available fiom Mason), Variquat® (available fiom Witco/Sherex), and 
Hyamine® (available from Lonza); (2) di(C6-Ci4)allcyl di short chain (Cm alkyl and/or 
hydroxyalld) quaternary such as Bardac® products of Lonza, (3) N-(3-chloroally0 hexaminium 
chlorides such as Dowicide® and Dowicil® available &om Dow; (4) benzefhonium chloride such 
as Hyamme® from Rohm & Haas; (5) mefliylbenzeflioraum chloride represented by Hyamine® 
lOX supplied by Rohm & Haas, (6) cetylpyridinium chloride such as Cepacol chloride available 
from of Merrell Labs, Examples of flie preferred diallgrl quatemaiy conipounds are di(Cr 
Ci2)dia]]syl dimefliyl ammonium chloride, such as didecyldimefliylanmionium chloride (Baniac 
22), and dioctyldimefliylammonmm chloride (Bardac 2050). Hie quaternary conq)ounds useful 
as cationic antimicrobial actives herein are preferably selected fiom the groiq) consisting of 
dialkyldimefliylammonium chlorides, alkyldimefhylbenzylammonium chlorides, 
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dialkylmethylbeiizylamiimmmn chlorides, and mixtures fh«:eof. Other preferred cationic 
antitmcrobial actives useful herein include diisobutylphenoxyeflioxyethyl 
dimetfaylbenzylammoniiun chloride (conuneicially available under ttie trade name Hyamine® 
1622 fix>m Rohm & Haas) and (methyl)diisobu1y^heno>^ethoxyethyl dimefhylbenzylammonium 
5 chloride (i.e. mediylbenzethonium diloride). Typical concentrations in dilute compositions for 
increasing the spreading and fabric penetration ability of fhese quaternary compounds, especially 
in the preferred low-sur&ctant conq)ositions hcxein, range fiom about 0.0001% to about 10%, 
preferably from about 0.001% to aboitt 7%, more preferably fiom about 0.005% to about 6% and 
even more preferably from about 0.01% to about 5%. Typical concentrations in concentrate 
10 compositions range from about 0.001% to about 70%, preferably fiom about 0.01% to about 65%, 
more preferably fiom about 0.05% to about 60%, and even more prefoably fiom about 0.1% to 
about 50%, by weight of the conq>osition« 

Other cationic surfactants usefid herdn are diester quatotnaiy amm Qi^min comDounds 
C*DEQA'0. DEQA confounds not only inq)Tove the spreading ability of the present 
15 conq>ositions, but can also enhance the softness of fribrics that are treated with the present 
con^sitions. The first type of DEQA preferably comprises, as &e principal active, [DEQA (1)] 
conq>oundsof the formula: 

{R4-m-^r^--[(CH2)n-Y-RlW X- 

20 

wherein each R substituent is eidier hydrogen, a short chain Ci-Cg, preferably C1-C3 alkyi or 

faydroxyalkyl groiq>, e.g., methyl (most preferred), e&yl, propyl, hydroxyethyl, and die like, poly 
(C2.3 alkoxy), preferably polyethoxy, group, ben^l, or mixtures thereof each mis 2 or 3; each 

n is fiom 1 to about 4, preferably 2; each Y is -CK0)O, -C(0)-0-, -NR-C(OK or -C(0>NR-; 

25 the sum of carbons in each r1, plus one when Y is -0-(0)C- or -NR-C(0) is C12-C22, 
preferably Ci4-C20» with each being a hydrocarbyl, or substituted hydrocarbyl group, and X' 
can be any compatible anion, preferably, chloride, bromide, methylsulfate, ethylsulfate, sulfate, 
and nitrate, more preferably chloride or methyl sulfate (As used herein, the "percent of cationic 
surfactant" containing a given group is based upon taking a percentage of the total cationic 

30 sur&ctant based upon the percentage that the given r1 group is, of the total R^ groups present); 
(2) A second type of DEQA active [DEQA (2)] has the general formula: 

[R3N+CH2CH(YR1XCH2YRI)] X" 
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wherein each R, R > and X* have Ihe same meanings as befoie. Such congx>nnds inchide 
those having the fomiula: 

[CH3]3N('^>[CH2CH(CH20(0)CRlp(0)CRl] ClW 

5 

wherein each R is a methyl or efhyl group and preferably each R^ is in the range of C15 to €25- 
As used herein, when flie diester is specified, it can include die monoester that is piesmt The 
amount of monoester that can be present is the same as in DEQA (1). 

These types of agents and general mediods of making them are disclosed in U.S. Pat No. 

10 4,137,180, Naik et al., issued Jan. 30, 1979, which is incorporated herein by reference. An 
exan5)le of a preferred DEQA (2) is the "propyl'V ester quaternary ammonixmi compound having 
the formula l,2-di(acyloxy)-3-trimethylammoniopropane chloride, where the acyl is the same as 
ibat of FA^ disclosed hereinafter. 

Other use&l quaternary conqx>unds in the present compositions are diose having the 

15 formula: 

[RlC(0)OC2H4]jnN^R)4-m X" 
wherein each R^ in a compound is a C6-C22 hydrocarbyl groiq), preferably having an Iodine 
Value CTV") &om about 70 to about 140 based upon the IV of fee equivalent fatty acid with flie 
cis/trans ratio preferably being as described hminafter, m is a number fiom 1 to 3 on die weight 
20 average in any mixture of conQ>ounds, each R m a compound is a Cx.3 alkyl or hydroxy aDcyl 

group, the total of m and the nuniber of R groups that are hydroxyethyl groups equaling 3, and X 
is a conq>atible anion, preferably mediyl sul&te. Preferably die cisitrans isomer ratio of the &tty 
acid (of fee C18:l component) is at least about 1:1, preferably about 2:1, more preferably about 
3:1, and even more preferably about 4:1, or higher. 

25 Preferred cationic sur&ctants, preferably biodegradable quaternary ammonium compounds 

can contain the group -(0)CR^ which is derived from animal fats, unsaturated, and 
polyunsaturated, fatty acids, e.g., oleic acid, and/or partially hydrogenated fetty acids, derived 
from vegetable oils and/or partially hydrogenated vegetable oils, such as, canola oil, safiQower oil, 
peanut oil, sunflower oil, com oil, soybean oil, tall oil, rice bran oil, etc. Non-limiting exaiiq)les 

30 of fatty acids (FA) are listed in U.S. Pat No. 5,759,990 at column 4, lines 45-66. 

A preferred long chain DEQA is fee DEQA prepared from sources containing high levels 
of polyunsaturation, i.e., N,N-di(acyl-oxyefeyl)-N,N-mefeylhydroxyefeylammonium mefeyl 
sulfate, where fee acyl is derived from fatly acids containing sufficient polyunsaturation, e.g., 
mixtures of tallow &tty acids and soybean &tty adds. Ano&er preferred long chain DEQA is fee 

35 diolcyl (nommally) DEQA, i.e., DEQA in which N,N-di(oleoyl-oxyefeyl)-NJ*- 
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meihylhydroxyetliylaixnnoiiiiim methyl sulfiite is flie major ingredient Preferred sources of &tty 
acids for such DEQAs are vegetable oils, and/or partially hydrogenated vegetable oils, with high 
contents of unsaturated, 6.g., oleoyl gxnxps. 

As used herein, when die DEQA diester (mH2) is specified, it can include the monoester 
5 (m=l) and/or triester (nF=3) that arc present Preferably, at least about 30% of the DEQA is in the 
diester form, and fix>m 0% to about 30% can be DEQA monoester, e.g., fiiere are three R groups 
and one r1 group. The overall ratios of diester "quaternary ammonium active" (quat) to 
monoester quat are typically from about 2.5:1 to about 1:1, preferably from about 2.3:1 to about 
1.3:1. The level of monoester present can be controlled in manufacturing the DEQA by varying 
10 the ratio of fetty acid, or fetty acyl source, to trieflianolamine. The overall ratios of diester quat to 
triester quat are from about 10:1 to about 1.5:1, preferably from about 5:1 to about 2.8:1. 

The above conQx>unds can be prepared using standard reaction chemistry. In one synthesis 
of a di-ester variation of DTDMAC, trielhanolamine of the formula N(CH2CH20H)3 is 

esterified, preferably at two hydroxyl groups, with an acid chloride of the formula r1C(0)C1, to 

1.5 form an amine which can be made cationic by acidification (one R is H) to be one type of 
compound, or then quatemized with an alkyl halide, RX, to yield the desued reaction product 
(wherein R and R^ are as defined hereinbeforc). However, it will be q^predated by those skilled 
in the chemical arts that this reaction sequence allows abroad selection of agents to be prepared 
In preferred DEQA (1) and DEQA (2) quaternary compounds, each r1 is a hydrocarbyl, 

20 or substituted hydrocaibyl, group, preferably, alkyl, monounsaturated alkenyl, and 
polyunsaturated alkenyl groups, with the quaternary con^und containing polyunsaturated 
alkenyl groups being preferably at least about 3%, more preferably at least about 5%, more 
preferably at least about 10%, and even more preferably at least about 15%, by weight of tiie total 
quatemary conq>oimd present the quatemaiy con[q^ounds preferably containing mixtures ofRl 

25 groups, especially within the individual molecules. 

The DEQAs herein can also contain a low level of fatty acid, "v^ch can be fromunreacted 
starting material used to form the DEQA and/or as a by-product of any partial degradation 
(hydrolysis) of the quatemaiy conqxnmd in the finished composition. It is preferred fliat the level 
of free My acid be low, preferably below about 15%, more preferably below about 10%, and 

30 even more preferably below about 5%, by weight of the quaternary compound. 

The quatemary compounds herein are preferably prepared by a process wherein a chelant, 
preferably a diethylenetriaminepentaacetate (DTPA) and/or an ethylene diamine-NJ^-4isuccinate 
(EDDS) is added to the process. Another acceptable chelant is tetrakis-(2-hydroxylpropyl) 
ethylenediamine (TPED). Also, preferably, antioxidants are added to the fatty acid immediately 

35 after distillation and/or fractionation and/or during the esterification reactions and/or post-added 
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to the finished quatemaiy coiqx>uncL The resulting quatemaiy conqpoimd has leduced 
discoloration and malodor associated therewith. 

The total amount of added chelating ^ent is preferably within tiie range of fiom about 10 
ppm to about 5,000 ppm, more preferably witiiin the range of fiom about 100 ppm to about 2500 
5 ppm by weight of the formed quaternary compound The source of triglyceride is preferably 
selected from the group consisting of animal &ts, vegetable oils, partially hydrogenated vegetable 
oils, and mixtures thereof. More preferably, the vegetable oil or partially hydrogenated vegetable 
oil is selected fiom the group consisting of canola oil, partially hydrogenated canola oil, safflower 
oil, partially hydrogenated safflower oil, peanut oil, partially hydrogenated peanut oil, sunflower 

10 oil, partially hydrogenated sunflower oil, com oil, partially hydrogenated com oil, soybean oil, 
partially hydrogenated soybean oil, tall oil, partially hydrogenated tall oil, rice bran oil, partially 
hydrogenated rice bran oil, and mixtures tiiereof. Most preferably, the source of triglyceride is 
canola oil, partially hydrogenated canola oil, and mixtures flioeof The process can also include 
the step of adding fiom about 0.01% to about 2% by weight of the conqiosition of an antioxidant 

15 compound to any or all of die steps in the processiQg of the triglyceride up to, and including, the 
formation of the quaternary compound. 

The above processes produce quaternary compounds with reduced coloration and 
malodor. 

Other Ouatemarv Compounds 

20 The compositions can also contain other, usually siqyplementary, quaternary 

conq)ound(s), usually in minor amounts, typically fiom 0% to about 35%, preferably fiom about 
1% to about 20%, more prefmbly fiom about 2% to about 10%, said other quatemaiy 
conq)ounds being selected fiom: 

(I) conq)ounds having tiie formula: 

25 [R4.m-N(+)-Rl^ A" 

wherein each m is 2 or 3, each r1 is a C5-C22, preferably Ci4-C20» but no more than one being 
less than about C12 then the other is at least about 16, hydrocarbyl, or substituted hydiocarbyl 
substituent, preferably C10-C20 alkyl or alkenyl (unsaturated alkyl, including polyunsatumted 
alkyl, also referred to sometimes as "alkylene"), most preferably C12-C18 alkyl or alkenyl, and 

30 where the Iodine Value (hereinafter referred to as "IV") of a fetty acid containing this group is 
from about 70 to about 140, more preferably fiom about 80 to about 130; and most preferably 
fiom about 90 to about 1 IS (as used herefai, the term "Iodine Value" means the Iodine Value of a 
"parent" fatty acid, or "corresponding" fatty acid, which is used to define a level of unsaturation 
for an R^ group that is the same as the level of unsaturation that would be present in a &tty acid 

35 containing the same R^ groi^) with, preferably, a cis/trans ratio of fiom about 1:1 to about 50:1, 
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the mitiimnm being 1:1, preferably from about 2:1 to about 40:1, more preferably Scorn about 3:1 
to about 30:1, and even more preferably fiom about 4:1 to about 20:1; each can also pref^ably 
be a branched chain C14-C22 group, preferably a branched chain Cig-Cig groiq>; each R is 
H or a short chain C1-C5, preferably C1-C3 alkyl or hydroxyalkyl groiq), e.g., methyl (most 
preferred), ethyl, propyl, hydroxyethyl, and the like, benTyl, or (R^ 0)2^ where each R^ is a 
Ci_5 alkylene group; and A~ is a compatible anion, preferably, chloride, bromide, methylsul&te, 
ethylsulfite, sul&te, and nitrate, more preferably chloride and methyl'sulftte; 
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(2) coiiq>oi]iids having fhe foimula: 

L II \n"— CH, J 

r1— I!— G— \ 2 

R 

v^herein each R, R^, and A" have the definitions given above; each is a Ci_5 all^laie group, 

preferably an eOiylaie groiqp; and G is an o^^gen atom m an -NR- groiip; 

(3) conqmunds having the fomnila: 



Ri — (J;_g-R2 



wherem , and O are defined as above; 

10 (4) reaction product of substantiaUyunsatuniteda^ 

acids with diaH^lenetriamines in, e.g., a molecular ratio of about 2:1, said reaction products 
containing compounds of the formula: 

wherein R^ , R^ are defined as above, and each R^ is a alltyleiie group, preferably an 
1 5 ethylene group; 

(5) compounds having tiie formula: 
[Rl-<:(0)-^m-^2^(R)2— r3,^^-^ A- 

wfaerein R, R^ , R^, R^ and A* are defined as above; 

(Q fhe reaction product of substantially unsaturated and/or branched chain higher 
20 Mfy acid wi& hydroxyaU^lalkylenediamines in a molecular ratio of about 2:1, said reaction 
products containing compounds of tiie formula: 

R1-C(0)-NH-R2-NCR3oH>C(0)-R1 
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wherein R^, and R^ are defined as above; 

(7) con9>oimds having the formula: 

R R 



wherein R, R^, R^, and A" are defined as above; and 
5 mixtures thereof. 

Other optional but highly desirable cationic surfactants whidi can be used in combination 
with &e above quaternary coiiqx>unds are cpnqx>unds containing one long chain acyclic Cg-C22 

hydrocarbon group, selected fix>m the group consisting o£ 

(8) acyclic quaternary ammonium salts having the formula: 
10 [RL-N(R5)2-R6]+ A- 

wherein r5 and R^ are C1-C4 attyl or hydroxyalkyl groups, and R^ and A" are defined as herein 
above; 

(9) substituted imidazolinhim salts having tiie formula: 



CH2 



15 whereiii r7 is hydrogea or a C1-C4 saturated allqrl pr Iqrdroxyalkyl group, and and A" are 
defined as hereinabove; 

(10) substituted indda2»linium salts havinig the formula: 

^— CH2 



wherein r5 is a C1-C4 alliyl or hydroxyalkyl groi^, and r1, r2, and A" are as defined above; 
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(1 1) alkylpyridinium salts having the fomnila: 

r 1 ® 




wherein r4 is an acyclic aliphatic C3-C22 hydiocaibon group and A~ is an anion; and 
(12) alkanandde alkylene pyridinium salts having the fimnula: 



5 




wherein r1 , and A" are defined as hetein above; and mixtures tiiereof. 

Bxanq>les of Conqiound (8) are the monoancenyltrimethylammonium salts such as 
monooleyltrimefhylarmnonium chloride, monocanolatrimefhylammonium chloride, and 
soyatrimethylanunonium chloride. MonooleyltrimeQiylanimoniuni chloride and 

10 monocanolatrimefhylammonium chloride are prefmed. Other examples of Confound (8) are 
soyatrimethylammordum chloride available firom Witco Corporation imder the trade name 
Adogen® 415, erucyltrimethylammomum chloride wherein is a C22 hydrocarbon group 
derived fix>m a natural source; soyadimetiiylethylammonium ethylsulfate wherein R^ is a C^g- 
C18 hydrocarbon group, R^ is a methyl group, is an ethyl group, and A* is an ethylsulfate 

1 5 anion; and methyl bis(2-hydroxyethyl)oIeylammonium chloride wherein r1 is a Cig hydrocarbon 
group, r5 is a 2-hydroxyethyl group and R^ is a methyl gm>up. 

Additional quaternary con^oimds that can be used herein are disclosed, at least generically 
for file basic structures, in U.S. Pat Nos. 3,861,870, Edwards and Diehl; 4,308,151, Cambre; 
3,886,075, Bernardino; 4,233,164, Davis; 4,401,578, Veri)ruggen; 3,974,076, Wiersema and 

20 Rieke; and 4,237,016, Rudkin, Clint, and Young, all of said patents being incorporated herein by 
reference. The additional quaternary compounds herein are preferably those that are highly 
unsaturated versions of the traditional quatemary confounds, i.e., di-long chain alkyl nitrogen 
derivatives, normally cationic materials, sudi as dioleyldime&ylammonium chloride and 
imidazolinium oonq)ounds as described herehiafier. Bxanq>lesofmore biodegradable quatemary 

25 corqpounds can be found m U.S. Pat Nos. 3,408,361, Mannheimer, issued Oct 29, 1968; 
4,709,045, Kubo et al., issued Nov. 24, 1987; 4,233,451, Pracht et al., issued Nov. 11, 1980; 
4,127,489, Pracht et al., issued Nov, 28, 1979; 3,689,424, Berg et al., issued Sept 5, 1972; 
4,128,485, Baumann et al., issued Dec. 5, 1978; 4,161,604, Elster et al., issued July 17, 1979; 
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4,189,593, Wechsler et aL, issued Feb. 19, 1980; and 4,339,391, Hof&nan et al., issued My 13, 
1982, said patents being incorporated herein by reference. 

Exaiqples of Conipoimd (1) are diall^lenedimediylanmiominn salts such as 
dicanoladimethylannnonium chloride, dicanoladimefliylammonhim methylsulfete, dift)artially 
hydrogenated soybean, cis/tians ratio of about 4:l)dimefiiylaimnQnium chloride, 
dioleyldimethylammonium chloride. DiolcyldimeBiylanimonium chloride and 

di(canola)dimethylannnonium chloride are preferred. An exanq^le of conunroially available 
dialkylenedimethylammonium salts usable in fbe present invention is dioleyldimefliylanimonium 
chloride available fix)m Witco Corporation under the trade name Adogen® 472. 

An exan5)Ie of Conq)ound (2) is l-inethyl-lK)leylamidoethyl-2-oleyliimda2olinium 
methylsulfate wherein is an acyclic aliphatic C^s-Ciy hydrocarbon groi^), r2 is an ethylene 

group, G is a NH group, is a methyl group and A" is a methyl sulfate anion, available 
commercially from the Witco Corporation under the trade name Varisofl® 3690. 

An efxample of Compound (3) is l-K)leylanddoethyl-2-oleylimida2oline wherein R^ is an 
acyclic aliphatic C15-C17 hydrocarbon group, R^ is an ethylene group, and G is a NH groiq). 

An example of Conxpound (4) is reaction products of oleic acids with dietfaylenelriamine 
in a molecular ratio of about 2:1, said reaction product mixture containing NJJ"- 
dioleoyldiethylenetriamine with the formula: 

Rl<:(0)-NH-CH2CH2-ira-€H2CH2-NH-C(0>Rl 

wherein r1-C(0) is oleoyl group of a commercially available oleic acid derived fiom a vegetable 
or animal source, such as Emersol® 223LL or Emersol® 7021, available from Henkel 
Corporation, and R^ and r3 are divalent Xylene groiq>s. 

An example of Compoimd (5) is a difatty amidoamine based conqxiimd having the 
formula: 

|Rl-QO)-NH-CH2CH2-N(CH3)(CH2CH20H>.CH2CH2-NH.q^ CH3SO4- 

wherein r1-C(0) is oleoyl groiq), available commercially fiom the Witco Corporation under the 
trade name Varisofl® 222LT. 

An example of Con^x>und (6) is reaction products of oleic adds with N-2- 
hydrojqrethylethylenediamme in a molecular ratio of about 2:1, said reaction product mixture 
containing a compound of the formula: 

R1-C(0).NH-CH2CH2-N(CH2CH20H)-C(0)-R1 
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wherein r1-C(0) is oleoyl group of a commercially available oleic acid derived from a vegetable 
or animal source, such as ^ersol® 223LL or Emersol® 7021, available jfrom Henkel 
CoiporatiorL 

An example of Conq)Ound (7) is the diquateroaiy conqx>und having the formula: 



1 2® 




wherein is derived from oleic acid, and fhe conq)ound is available from Witco Company. 

An example of Conq)ound (11) is l-ethyl-l-(2-hydroxyethyl)-2- 
isoheptadecylimidazolinium ethylsulfate wherein is a Cij hydrocarbon group, R^ is an 

ethylene group, R^ is an ethyl group, and A" is an ethylsulfate anion. 

10 Anion A" 

In the cationic nitrogenous salts herein, the anion A~, which is any conq)atibIe anion, 

provides electrical neutrality. Most often, tiie anion used to provide electrical neutrality in these 

salts is from a strong acid, especially a halide, such as chloride, bromide, or iodide. However, 

other anions can be used, such as methylsulfate, ethylsulfate, acetate, formate, sulfate, carbonate, 

15 and the like. Chloride and methylsulfate are preferred herein as anion A". The anion can also, but 

less prefa:ably, carry a double charge in which case A" represwts half a groiip. 
2. BIGUANTOE COMPOUNDS 
Other useful cationic surfactants herein include biguanide compounds. As with the 
quat^ary compounds described hereinbefore, many biguanide compounds exhibit antimicrobial 

20 effectiveness, depending on flie level of the biguanide compound in the conq)ositions. Eq)ecially 
useful biguanide compounds include l,r-hexamethylene bis(5-(p-chlorophenyl)biguanide), 
commonly known as chlorhexidine, and its salts, e.g., with hydrochloric, acetic and gluconic 
acids. The digluconate salt is highly water-soluble, about 70% in water, and the diacetate salt has 
a solubility of about 1.8% in water. Wh^ chlorhexidine is used as a cationic surfactant in dilute 

25 versions of the present invention, it is typically present at a level from about 0.0001% to about 
10%, preferably from about 0.001% to about 7%, and more preferably from about 0.01% to about 
5%, by weight of the conq)OsitioiL When used m concentrate versions of the present invention, it 
is typically present at a level from about 0.001% to about 70%, preferably from about 0.01% to 
about 60%, and more preferably from about 0.1% to about 50%, by weight of the con^sition. In 
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some cases, a level from about 0.001% to about 10% in the dilute conqpositioiis and a level 6om 
about 0.01% to about 70% in the concentrate conqx>sitions may be needed for antimicrobial 
and/or virucidal activity. 

Other useful biguanide compounds include Cosmod® CQ®, Vantocil® IB» including 
5 poly (hexamethylene bigiianide) hydrochloride. CHher useful cationic surfactants include the bi&- 
biguanide alkanes. Usable water soluble salts of the above are chlorides, bromides, sulfiites, alkyl 
sulfonates such as methyl sulfonate and ethyl sulfonate, phenylsulfbnates such as p-melfaylphenyl 
sulfonates, nitrates, acetates, glucouates, and the like. 

Examples of suitable bis biguanide compounds are chlorhexidine; l,6-bis-(2- 
10 ethylhexylbiguanidohexane)dihydiochloride; l,6-di-(Ni,Ni'-phenyldiguanido-N5,N5')-hexane 

tetrahydrochloride; l,6HU-^lJ^ll'-phenyI-NlJ^l'-me^lyldiguanido-N5J^r5>hexane 
dihydrochloride; l,6-diCKx,Ni'-K>-chloiophenyldiguanido-NsJf5')-hexane dihydiochloride; 1,6- 
di^l,Ni -2,6-dichloropheti)ddiguanido-N5,N5')hexane dihydrocUoride; l,6-di[Ni,Ni -.beta.-(p- 
methoxyphenyl) diguamdo-N5,N5']-hexane dihydrochloride; l,6-di(Ni,Ni -.alpha.-methyl-.beta.- 

15 phenyldiguanido-N5J^5>hexane dihydrochloride; l,6-di(NiJ^i*-p-mtrophenyldiguarddo- 
N5,N5')hexane dihydrocMoride;.omega.:.omega.*-di-(Ni,Ni-phenyldiguanido-N5,N5Vli"n- 
propylether dihydrochloride;.omega:omega'-di(N i J^i -p-chloiDphenyldiguanido-N5,N5')-di-n- 
propylether tetrahydrochloride; l,6-diC^fx>^l~^>^cUo^P^^yl<^8^^<'^N5,NsOhexane 
tetrahydrochloride; l,6-di(Ni J4x*-p-methylphenyldiguanido-N5,N5*)hexane dihydrochloride; 1,6- 

20 di(NiJ«Ti-2,4,5-trichlorophenyIdiguanido-NsJ4s')hexane t^rahydrocUoride; l,6-di[Ni,Ni'- 
.alpha.-(p-chlorqphenyl) 6thyldiguanido-Ns,N5'] hexBne dihydrochloride;.'omega.:.om^a.'di(Ni, 
Ni-p-chlorophenyIdiguanido-N5,Ns7m-xyleDe dihydrochloride; l,12-di(NiJ^i-p- 
chlorophenyldiguanido-N5,N5') dodecane dihydrochloride; l,10-di(Ni,N|-phenyldiguanido- 
NsJ^^sO-decane tetrahydrochloride; l,12-di(Ni,Ni*-phenyldiguanido-N5,N5') dodecane 

25 tetrahydrochloride; l,6-di(Ni,Ni*-o-chlorophenyldiguamdo-N5J^5*) hexane dihydrochloride; 1,6- 

di(Ni,Ni*-p-chlorophenyldiguanido-N5,N5')-hexane tetrahydrochloride; ethylene bis (1-tolyl 

biguanide); ethylene bis (p-tolyl biguanide); ethylene bis(3,5-dimethylphenyl biguanide); ethylene 
bis(p-tert-amylphenyl biguanide); ethylene bis(nonylphenyl biguanide); ethylene bis (phenyl 
biguanide); ethylene bis (N-butylphenyl biguanide); ethylene bis (2,5-dieflioxyphenyl biguanide); 
30 ethylene bis(2,4-dimethylphenyl biguanide); ethylene bis(o-diphenylbiguanide); ethylene 
bis(mixed amyl naphthyl biguanide); N-butyl ethylene bis(phenylbiguanide); trimetiiylene bis(o- 
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tolyl biguanide); N-butyl trimefhyleae bis(pheiiyl biguanide); and the conesponding 
phaimaceutically acceptable salts of all of the above such as the acetates; gjucoiiates; 
hydiochlorides; hydrobroinides; citrates; bisulfites; fluorides; polymaleaies; N- 
coconutalkylsarcosinate^ phosphites; hypophosphites; perfluorooctanoates; silicates; soifoates; 
salicylates; maleates; tartrates; fiimarates; ethylenediaminetetraacetates; izninodiacetates; 
cinnamates; thiocyanates; argmates; pyromellitates; tetracarboxyfoutyrates; benzoates; glutaiates; 
monofluorophosphates; and perfluoropropionates, and mixtures thereof. Preferred cationic 
surfactants fiom this group are l,6-di-(Ni^i'-phenyldiguanido-N5,N5')-hexane 
tetrahydrochloride; l,6-di(Ni^i*H)-cUonqphenyldiguanido-N5;Ns>hexanedihydrocUori 1,6- 
di(NiJli'-2,6-dichlorophenyldiguanido-N5JN[5')hexane dihydrochloride; l,6-di(NiJ^i'-2,4- 
dichlorophenyldiguanido-N5,N5*)hexane tetrahydrochloride; l,6-di[NiJNi'-.alpha.-^ 
chlorophenyl) ethyldiguanido-Ns^Ns*] hexane dihydrochloride;.omega,:,omega.*di(Ni, Nj'-p- 
chlorophcnyldiguanido-N5,N50ni-xylene dihydrochloride; l,12-di(Ni^i*-p- 

chlorophenyldiguamdo-N5J45') dodecane dihydrochloride; l,6-di(Ni J^j'-o- 

chlorophenyldiguanido-NsJ^S') hexane dihydrochloride; l,6-di(Ni^i*-p- 

chlorophenyldiguanido-N5^5*)-hexane tetrahydrochloride; and mixtures thereof; more 
preferably, l,6-di(NiJ^i*-o-chlorophMiyldiguanido-N5J^5>hexane dihydrochloride; 1,6- 
di(NiJ*l*-2,6-dichlorophenyldiguamdo-N5,N5')hexane dihydrochloride; l,6-di(NiJsri'-2,4- 
dichlon)phenyldiguanido-N5,N5*)hexane tetrahydrochloride; l,6-di[Ni,Ni*-.alpha,-(p- 
chlorophenyl) ethyldiguamdo-N5,Ns'] hexane dihydrochloride;.omega:.omega.'di(Ni, Nj-p- 
chlon>phenyldiguanido-N5,N5')m-xyl«ie dihydrochloride; l,12-di(NiJ^i'-p- 

chlorophenyldiguanido-Ns^NsO dodecane dihydrochloride; l,6-di(NiJ^i*-o- 

chlorophenyldiguanido-N5,N5*) hexane dihydrochloride; l,6-di(Ni^i*-p- 

chlorophenyldiguanido-Nj^NsO-hexane tetrahydrochloride; and mixtures thereof. As stated 
hereinbefore, the bis biguanide conqiound of choice is chlorhexidine and its salts, e.g., 
digluconate, dihydrochloride, diacetate, and mixtures thereof. 
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D. AQUEOUS CARRIER 

The compositions of the present tnyention conQ>iis6 an aqueous earner that comprises 
water. lliewat^wMch is used can be distilled, deionized, or tap water. Water not only serves as 
the liquid carrier far the oHi^ materials in the compositions, but it also facilitates the 
5 conq)lexation reaction between the cyclodextrin molecules and any unwanted molecules on 
surfaces, such as malodorous molecules that are on inanimate sur&ces such as fabric, v/hea the 
surface is treated. It has been discovered that the intensity of unwanted malodorous molecules 
generated by some polar, low molecular weight organic amines, acids, and mercq)tans is reduced 
when the malodor-contaminated surfaces are treated with an aqueous solution* Not to be boimd 

10 by theory, it is believed that water solubilizes and depresses the vapor pressure of these polar, low 
molecular weight organic molecules, thus reducing their odor intensity. Also, water aids the 
abihty of the conq)ositions herein to reduce the appearance of wrinkles on fabrics. 

The level of water in the present con:q>ositions can vary dependent i^n the use of the 
composition. In the dilute compositions designed to be sprayed from manually or non-ntianually 

15 operated sprayers, the level of water is preferably high, ftom about 30% to about 99.9 %, more 
preferably from about 40 % to about 99.5 %, and still more preferably from about 50% to about 
99%. In the concentrated compositions herein, flie level of water is typically from about 5% to 
about 95%, preferably from about 10% to about 90%, and more preferably from about 20% to 
about 90%. 

20 The aqueous carrier can fiirther comprise one or more monohydric and/or polyhydric 

alcohols. Dilute aqueous conq)ositions that contain up to 20% alcohol, preferably iq> to about 10% 
alcohol, and more preferably from up to about 5% alcohol, and ccmcentrate aqueous conQ)ositions 
that contain up to 70% alcohol, preferably up to about 50% alcohol, and more preferably up to 
about 45% alcohol, are preferred for odor and/or wrinkle controlling compositions for treatmg 

25 fibrics. In compositions of the present invention that conqnrise Ifae optional cyclodextrin odor 
control agent, the dilute aqueous compositions provide the maximum separation of cyclodextrin 
molecules on the fiibric and thereby maximizes flie chance that an odor molecule will interact widi 
a cyclodextrin molecule. 

E. OTHER OPTIONAL INGREDIENTS 

30 1. ADDITIONAL C O-SURFACTANT 

The stable, aqueous compositions of the present invmtion can optionally frirther comprise 
an additional co-surfactant, m addition to the polyalltyleneoxide polysiloxane sur&ctants and/or 
cationic sur&ctants. Hie additional co-surfactant can be selected Scorn the groiq> consisting of 
nonionic sur&ctants, anionic sur&ctants, zwitterionic surfactants, fluorocaibon surfictants, and 
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mixtures thereof. Preferably, any additional co-sur&ctant, if present, is a nonionic sur&ctant, and 
more preferably a castor oil sur&ctant 

When the preset conqpositions comprise the optional cyclodextrin as an odor control 
agent, any additional co-sur&ctant incorporated into the present conq>osition will preferably be a 
5 cyclodextrin-compatible co-surfactant Cyclodextrin-conq>atible sur&ctants described herein are 
either weakly interactive with cyclodextrin (less than 5% elevation in surface tension), or nonr 
interactive (less than 1% elevation in surface tension). Normal surfactants like sodium dodecyl 
sulfate and dodecanolpoly(6)ethoxylate are strongly interactive, with more than a 10% elevation 
in surface tension in the presence of a typical cyclodextrin like hydroxyprqpyl beta-cyclodextrin 
. 1 0 and methylated beta-cyclodextrin. 

Typical levels of additional co-sur&ctant, if present in tiie stable, aqueous coiiq)ositions 
herdn are from about 0.0001% to about 10%, preferably from about 0.001% to about 7%, more 
preferably fiom about 0.01% to about 5%, by weight of the con^osition. Typical levels of 
additional co-surfactant, if present, m concentrated conq)ositions are fiom about 0.001% to about 
15 70%, preferably from about 0.01% to about 60%, more prefraably fiom about 0.1% to about 50%, 
by weight of the concentrated conq)osition. 

a. NONIQMC SURFACTANTS 

Nonionic sur&ctants are the preferred additional co-sur&ctants herein, if a co-surfactant 
is present in &e conQ)Ositions. Suitable nonionic sur&ctants include, but are not limited to, alkyl 
20 ethoxylated sur&ctants, block copolymer sur&ctants, castor oil surfactants, sorbitan ester 
sui&ctants, polyethoxylated &tty alcohol surfactants, glycerol mono-&tty acid ester surfactants, 
polyethylene glycol fstty acid ester surfactants, and mixtures thereof 

i. ALKYL ETHOXYLATED SURFACTANTS 
A preferred, but nonlimiting, type of nonionic surfactant is alkyl ethoxylated surfactant, 
25 such as addition products of ediylene oxide with fatty alcohols, fatty acids, fiitty amines, etc. 
Optionally, addition products of mixtures of ethylene oxide and propylene oxide with fatty 
alcohols, fatty acids, fatty amines can be used. The ethoxylated surfactant includes conq)ounds 
having the general formula: 

r8-Z-(CH2CH20)sB 

30 wherem is an alkyl group or an alkyl aiyl groiqp, selected fiom the group consisting of 
primary, secondary and branched chain alkyl hydrocarbyl groups, primary, secondary and 
branched chain alkenyl hydrocarbyl grotq^s, and/or primary, secondary and branched chain alkyl- 
and alkenyl-substituted phenolic hydrocarbyl groups having fiom about 6 to about 20 carbon 
atoms, preferably fiom about 8 to about 18, more preferably fiom about 10 to about IS carbon 
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atoms; s is an integer fiom about 2 to about 45, preferably fiom about 2 to about 20, more 
pieferabty from about 2 to about 15; B is hydrogen, a carboxylate group, or a sulfate group; and 
linking group Z is selected from the group consistmg of: -0-, -N(RV, -C(0)0, .C(0)N(R)-, - 
C(0)N(R)-, and mixtures fliereot in which R, when present, is a lower all^l with about 1 to 
about 4 carbons, apolyalkylene oxide, or hydrogen, and x is I or 2. 

The nonionic alkyl efhoxylated surfactants herein are characterized by an HLB 
(hydrophilic-Iipophilic balance) of ftoim about 5 to about 20, preferably from about 6 to about 15. 
Nonlimiting examples of preferred alkyl ethoxylated surfactants are: 
" straight-chain, primary alcohol ethoxylates, with bemg C8-<::26 alkyl and/or alkenyl 
group, more preferably CiQ-Clg, and s being from about 2 to about 100, preferably fiom about 2 
to about 80; 

- straight-chain, secondary alcohol ethoxylates, with R being C8-C26 alkyl and/or 
alkenyl, e.g., 3-hexadecyl, 2-octadecyl, 4-eicosanyl, and 5-eicosanyl, and s bemg from about 2 to 
about 100; 

- alkyl phenol ethoxylates wherein the alkyl phenols having an alkyl or alkenyl group 
containing fiom about 3 to about 26 carbon atoms in a primary, secondary or branched chain 
configuration, preferably fiom about 6 to about 22 carbon atoms, and s is from about 2 to about 
100, preferabfy fix>m about 2 to about 80; 

- branched chain alcohol ethoxylates, wherem branched chain primary and secondary 
alcohols (or Guerbet alcohols) which are available, e.g., from the well-known "0X0" process, or 
modification thereof, are ethoxylated. 

Especially preferred are alkyl ettioxylate surfactants with each r8 being C8-C26 strai^t 
chain and/or branch chain alkyl and the number of ethyleneoxy ffoxxps s being from about 2 to 
about 100, preferably fiom about 2 to about 80, more preferably witii r8 being C8-C22 alkyl and 
s being from about 2.25 to about 3.5. These nonionic surfactants are characterized by an HLB of 
from 6 to about 1 1, preferably bom about 6.5 to about 9.5, and more preferably fiom about 7 to 
about 9. Nonlimiting examples of commercially available preferred surfactants are Neodol 91-2.5 
(C^lOs s - 2.7, HLB = 8.5), Neodol 23-3 (C12-C13, s = 2.9, HLB = 7.9) and Neodol 25-3 
(C12-C15, s = 2.8, HLB = 7.5). It is found, very suiprismgly, that these preferred surfactants 
which are themselves not very water sohible (0.1% aqueous solutions of fiiese surfectants aie not 
clear), can at low levels, effectively emulsify and or disperse silicone oils and fiiese surfectants 
can also sohibilize and/or disperse shape retention polymras such as copolymers containing 
acrylic acid and tert-butyl acrylate into clear conqwsitions, even without the presence of a low 
molecular weight alcohoL Many nonlimiting examples of suitable nonionic surfectants are given 
in the table below. 
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Other useful nonionic aUsyl alkoxylated sui&ctants are ethoxylated alkyl amines derived 
fiom fhe condensation of ethylene oxide wi& hydrophobic alkyl amines, with having from 
about 8 to about 22 carbon atoms and s being fiom about 3 to about 30. 

Other exanqples of useful edioxykted siud&ctants inchide caiboxylated alcohol ethoxylate, 
5 also known as ether carboxylate, with having fiom about 12 to about 26 carbon atoms and s 
being firom about S to about 100; ethoxylated alkyl amine or quaternary ammonium surfactants, 
R^ having from about 8 to about 26 carbon atoms and s being from about 3 to about 100, such as 
PEG-5 cocomonium methosulfate, PEG-I5 cocomonium chloride, PEG-15 oleammonium 
chloride and bis(polye&oxyethanol)tallow ammonium chloride. 

10 



Table 1. Nonlimitihg Examples of Some Suitable Nonionic Surfactants, 



Name 


Stmcture 


HLB 
Value 


Suppliers 


Neodol® 91-2.5 


C9-C10-2.7EO 


8.5 


Shell Chemical Co. 


Neodol®23-l 


C12-C13-IOBO 


3.7 


Shell Chemical Co. 


Neodol® 23-2 


C12-C13 -2.0BO 


5.9 


Shell Oiemical Co. 


Neodol® 23-3 


C12-C13 - 2.9EO 


7.9 


Shell Chemical Co. 


Neodol® 25-3 


C12-C15 - 2.8EO 


7.5 


Shell Chemical Co. 


Neodol® 23-5 


C12-C13 - 5.0EO 


10.7 


Shell Chemical Co. 


Neodol® 25-9 


C12-C15 - 8.9EO 


13.1 


Shell Chemical Co. 


Neodol® 25-12 


C12-C15- 11.9EO 


14.4 


Shell Chemical Co. 


Hetoxol®TD-3 


C13-3EO 


7.9 


Heterenelnc. 


Hetoxol®OI^5 


01eyl-5E0 


8.0 


Heterene Inc. 


Kessco® PEG-8 Mono-oleate 


01eoyl-8E0 


11.0 


StepanCo. 


Kessco® Glycerol monooleate 


Glyceryl mono-oleate 


3.8 


StepanCo. 


Arlacel® 20 


Sorbitan mono-laurate 


8.6 


ICI Amoicas 



iL BLOCK COPOLYMER SURFACTANTS 

Nonlimittng examples of cyclodextrin-compatible nonionic surfactants include block 
15 copolymers of ethylene oxide and propylene oxide. Suitable block polyoxyetfaylrae- 
polyoxypropylene polymeric surfactants* that are compatible wifli most cyolodextrins^ include 
those based on ethylene glycol, propylene glycol, glycerol, trimeSiylolpropane and 
eihylenediamine as the initial reactive hydrogen conq>ound. Polymeric compounds made fixmi a 
sequential ethoTQrlation and propoxylation of initial conqiounds with a single reactive hydrogen 
20 atom, such as C12-I8 aliphatic alcohols, are not generally compatible witti the cyclodextrin. 

Certain of the block polymer surfactant conq>ounds designated Phnonic® and Tetronic® by &e 

BASF-Wyandotte Corp., Wyandotte, Michigan, are readily available. 
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Nonlimituig ^camples of cyclodextrin-compatible sur&ctants of this type include: 
Phironic Surfactants with flie general fonmila H0EO)|i(PO)m(BO)nH, 

wherein EO is an ethylene oxide groiq), PO is a propylene oxide gioiip, and n and m are numbera 
that indicate the avoage number of flie groiqps in the surfactants, laical exanq)les of 
cyclodextrin-compatible Pluronic surfactants are: 



Name 


Average MW 


Avoagen 


Average m 


L-101 


3.800 


4 


59 


L-81 


2,750 


3 


42 


L-44 


2^100 


10 


23 


L-43 


1,850 


6 


22 


F-38 


4,700 


43 


16 


P-84 


4,200 


19 


43, 



and mixtures thereof. 

Tetronic Surfactants with the general formula: 



H(EO)n(PO)ni /(PO)n<EO)nH 

NCH2CH2N 
H(EO)n(PO)nf \(PO)m(EO)nH 

wherein EO, PO, n, and m have the same meanings as above. Typical exan^les of cyclodextriur 
coinpatible Tetronic surfactants are: 

Name Average MW Average n Average m 

901 4,700 3 18 

908 25,000 114 22, 

and mixtures thereof. 

"Reverse'* Phitonic and Tetronic surfactants have flie following general formulas: 
Reverse Plur onic Surfactants H(PO)in(BO)ii(PO)niH 
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Reveise Tetrnm'c 5hirfentante 



H(PO)n(EO)m /(EO)m(PO)nH 
^NCHaCHaN 

\(EO)m(PO)riH 



wherein BO, PO, n, and m have the same meanings as above. Typical examples of cyclodextrin- 
compatible Reverse Pluronic and Reverse Tetronic sur&ctants are: 
Reverse Pluronic sur&ctants: 

Avrngen Avemgem 
8 22 
21 6 



Name Average MW 

10 R5 1,950 
25 Rl 2,700 
Reverse Tetronic surfictants 
Name Average MW 

130 R2 7,740 
70 R2 3,870 
and mixtures thereof. 



Average n 
9 
4 



Average m 
26 
13 



iii. CASTOR OIL SURFACTANTS 

The cyclodextrin-conq)atibl6 surfactants useful in flie present invention to form molecular 
aggregates, such as micelles or vesicles, with the cyclod^ctrin-incon^tible materials of the 
present invention further include polyoxyeti^lene castor oil ethers or polyoxyeOiylene hardened 
castor oil eOrers or mixtures tfaopeof, which are either partially or fully hydiogenated. These 
ethoxylates have the following general formulae: 

O O— (CH2CH20)^ 

CH2-O— (CH2CH20)r-C— (CH2)7CH2-CH2CH2CH(CH2)5CH3 

O O— (CH2CH20)yH 

CH2-O— (CH2CH20>„-C— (CH2)7CH=CHCH2CH(CH2)5CH3 



O 
II 



O— (CHzCHzOyi 



CI^O— (CH2CH20)„-C— (CH2)7CIfe~CH2CH2CH(CH2)5CH3 



• or- 
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O 0-(CH2CH20yi 
CHy-0— (ai2CH20),-C--KCM2)7CH2-CH2CH2ai(ai2)5CH3 

O C)-(CH2CH20yi 
CH2-O— (CH2CH20)„-C— (CH2)7CH2-CH2CH2CH(CH2)5CH3 

O O— (CH2CH20)3H 

CH2-O— (CH2CH20)„-C— (CH2)7CH2-CH2CH2CH(CH2)5CH3 



-or- 



O C)-(CH2CH20yi 
CH2-O— (CH2CH20)r-C— (CH2)7CH=CHCH2CH(CH2)5CH3 



O 
II 



O— (CHzCHzOJjyH 



CH2-O— (CH2CH20)i„--C— (CH2)7CH=CHCH2CH(CH2)5CH3 

O O— (CH2CH20),H 

CH2-O— (CH2CH20)i,-C— (CH2)7CH=CHCH2CH(CH2)5CH3 



-OT- 



O O— (CHiCHjOyi 

CH2-O— (CH2CH20)/-C— (CH2)7CH2-CH2CH2CH(CH2)5CH3 

O O— (CH2CH20]|^ 

ai2-0— (CM2CH20)w-C— (CH2)7CH==CHaH2CH(ai^ 

O C)-(CH2CH20yi 
CH2-O— (aH2CH20)„-C— (CH2)7ai=CHCH2CH(CH2)5CH3 



-or- 



O C>-(CH2CH20yi 
Cni2-0— (CH2CH20)r<:— (CH2)7CH2-CH2C^iCH(CH2)5CH3 

O O— (CH2CH20]j^ 

CH2-0— (aH2OT20)„-c— (aa2>7CH2-CH2CH2ai(c^^ 

O O— (CH2CH20yi 

CH2-<)— (CH2CI^iO)„-C-KCH2)7CH=CHCH2CH(CH2)5CH3 



-or- 
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O O— (CH2CH20),H 

II , V z z /X 

CH2-<>— (CH2Cai20)r--C— (CH2)7CH=CHCT2CH(CH2)^^ 

O O— (CH2CH20yi 

CH2-<>— (CH2CH20)^--C— (CH2)7CH2-CH2CH2CH(CH2)5CH3 

O O— (CH2CH20),H 

II I V z ^ 

CH2-O— (CH2CH20)„-C— (CH2)7CH=CHCH2CH(CH2)5CH3 



These ethoxylates can be used alone or in any nuxture thereof. The average ethylene oxide 
addition mole number (i.e., ^m+n-hrtyfz in the above fonnula) of these e&oxylates is generally 
firom about 7 to about 100, and preferably fiom about 20 to about 80. Castor oil sur&ctants are 
5 commerically available firom Nildco under the trade names HCO 40 and HCO 60 and from BASF 
under the trade names Cremphor™ RH 40, RH 60, and 00 60. 



The sorfoitan esters of long-chain fatty acids usable as cyclodextrin-conq>atible surfiu^tants 
to form molecular aggregates with cyclodextrin-incompatible materials of die present invention 
1 0 include those having long-chain fatty acid residues with 14 to 26 carbon atoms, desirably 16 to 22 
carbon atoms. Furthermore, the esterification degree of the sorbitan polyesters of long-chain &tty 
adds is deskably 2.5 to 3.S, especially 2.8 to 3.2. Typical examples of these sorbitan polyesters of 
long-chain &tty adds are sorbitan tripahnitate, sorbitan trioleate, and sorbitan tallow &tty add 
triesters. 

15 Other suitable sorbitan ester surfactants include sorfoitan fatty acid esters, particularly the 

mono-and tri-esters of the formula: 



iv. 



SORBITAN ESTER SURFACTANTS 




1 



CHOR^ 

■ 2 
CH2OR 



— C— (CH2)h.-CH3 



— C— 
II 

o 




wherein RMs H or 



; and R^ is 



; and w is fiom 



20 



about 10 to about 16. 
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Further suitable soibitan ester surfactants include polyethoxylated soibitan fatty acid 
esters, particularly those of the fonnula: 



r 

o 

> 



-(OCH2CH2)h,-OH 
-(OCH2CH2)»-OR^ 



CH— (OCH2CH2)y-OR* 
CHz-COCHaCHaX-OR^ 



— C-(CH23iPH3 — C-(CH^H3 

5 wherein is H or ^ ; and is ^ ; « is fiom about 10 to 

about 16 and average (>v+xH^v+z) is fiom about 2 to about 100. Preferably, u is 16 and average 
(w+xfy+z) is firom about 2 to about 4. 

V. POLYETHOXYLATED FATTY ALCOHOL SURFACTANTS 

Cyclode?ctrin-con]patible sur&ctants further include polyethoxylated &tty alcohol 
10 sur&ctants having the fimnula: 

CH3-(CH2)x -<CH=CH)y -(CH2)z -(OCHjCHiX. -OH 

wherein w is finom about 0 to about 100, preferably fiom about 0 to about 80; y is 0 or 1; x is fiom 
about 1 to about 10; z is fix>m about 1 to about 10; x4z4-y = 11 to 2S» preferably 11 to 23. 

Brandied (polye&oxylated) Mty alcohols having the following formula are also suitable 
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as cyclod^ctriii-coi]:q>atible sur&ctants in the present compositions: 

R-(OCH2CH2)w-OH 

wherein R is a branched alkyl group of fiom about 10 to about 26 carbon atoms and w is as 
specified above. 

5 vi. GLYCEROL MONO-FATTY ACID ESTER SURFACTANTS 

Further cyclodextrin-compatible surfactants include glycerol mono-ftt^ acid esters, 
particularly glycerol mono-stearate, oleate, palmitate or laurate. 

vii. POLYETHYLENE GLYCOL FATTY ACID ESTER SURFACTANTS 

Fatty acid esters of polyediylene glycol, particularly those of the following formula, are 
1 0 cyclodextrin-compatible surfactants useful herein: 

R'-<OCH2CH2)w-OH 

-or- 

R^OCH2CH2)w-OR* 

wherein R^ is a stearoyl, lauroyl, oleoyl or pahnitoyl residue; w is Sxna about 2 to about 100, 
1 5 preferably &om about 2 to about 80. 

b. ANIONIC SURFACTANTS 
Anionic sur&ctants can optionally be incorporated in the preset conq)ositions as an 
additional co-surfactant Many suitable nonlimiting examples from &e class of anionic surfactants 
can be found in Surfactants and Interfacial Phenomena. 2"*^ Ed., Milton J. Rosen, 1989, John 

20 Wiley & Sons, Inc., pp. 7-16, which is hereby incorporated by reference. Additional suitable 
nonlinaiting examples of anionic surfactants can be found in Handbook of Surfactants, M.R. 
Porter, 1991, Blackie & Son Ltd, pp. 54-115 and refecences therein, the disclosure of \^ch is 
mcorporated herein by reference. 

Structurally, suitable anionic sur&ctants contain at least one hydrophobic moie^ and at 

25 least one hydrophilic moiety. The sur&ctant can contain multiple hydrophobic moieties and/or 
multiple hydrophilic moieties, but preferably less than or equal to about 2 hydrophobic moieties 
and less than or equal to about 3 hydrophilic moieties. The hydrophobic moiety is typically 
comprised of hydrocarbons either as an alkyl group or an aUcyl-aryl groiip. Alkyl groiqps typically 
contain fiom about 6 to about 22 carbons, preferably about 10 to about 18 carbons, and more 

30 preferably from about 12 to about 16 carbons; aryl groups typically contain alkyl groups 
containing from about 4 to about 6 carbons. Each alkyl group can be a branched or linear chain 
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and is either saturated or unsaturated. A typical aryl group is benzene. Some typical hydrophlKc 
groups for anionic surfectants include but are not limited to -CO{, -OSOj", -SOj", -(OR,V CO2". - 
(OR,)x- OSO3-. -(OR, V SO3 where x is being less than about 10 and preferably less than about 
5. Some nonlimiting exanyles of suitable surfectants inchides, Stepanol* WAC, Biosofl* 40 

(StepanCo.,N««flifield,IL). . . , 

Anionic surfectants can also be created by sulfating or sulfonatmg anunal or vegetable 

based oils. An example of these type of surfactants include sulfeted canola oU and sulfated castor 
oil (Freedom SCO-IS) available ftom the Freedom Chemical Co.. Charlotte NC (owned by BF 
Goodrich). 

Nonlimiting examples of cyclodextrin-compatible anionic surfectants are flie 
aOgrldqihenyl oxide disulfonate, having the general formula: 



SOsNa SOsNa 




wherein R is an alkyl group. Examples of this type of surfectants are available fiom the Dow 
Chemical Company under the trade name Dowfax® wherein R is a linear or branched Cg-Cie 
15 alkyl group. An example of these cyclodextrin-compatible anionic surfectant is Dowfax 3B2 with 
R bdng proximately a linear Ciq group. 

c. TWnTRRIONT C STTRFACTANTS 
Zwitterionics are suitable for use in the present invention as optional additional co- 
surfactants. Zwitterionic surfectants, also referred to as amphoteric surfactants, comprise moieties 
20 that can have both negative and positive charges. Zwitterionics have advantages over oflier 
surfactants since these are less irritating to liie skin and yet still provide good welting. Some 
nonlimiting examples of zwitterionic surfactants usefiil for the present invention are: betaines, 
amineK)xides. sulfobetaines, sultaines, glycinates, aminoipropionates. inridazolin^based 
amphoterics. Various zwitterionic surfectants are disclosed in the "Handbook of Surfectants" by 
25 M.R- Porter, Chapman & Hall. 1991 and n»ferencesthenrin and in "Surfectants and 

Phenomena" by M. Rosen, l"* Ed., John Wiley & Sons. 1989 and references therein, i((*idi are 
incorporated herein by reference. Zwitterionics disclosed in the "Handbook of Surfectants" and in 
"Surfectants and Interfecial Phenomena" and references therein are incorporated herein by 
refeim^e. 

30 d. Fr.TTQROCARR n>r SimPACTANTS 
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Further optional additional co-sur&ctants useful in fhe present conq>ositions include 
fluorocaibon sui&ctants. Fluorocarbon sur&ctants are a class of sur&ctants wherein the 
hydrophobic part of the anq)hiphil6 comprises at least in part some portion of a carbon-based 
Imear or cyclic moiety having fluorines attached to the carbon where typically hydrogens would 
5 be attached to the carbons together with a hydnq[>hilic head group. Some typical nonlimiting 
fluorocaibon surfectants include fluorinated allgrl polyoxyalkylene, and fluorinated alkyl esters as 
well as ionic surflu^tants. Rqnresentative structures for tiiese compounds are given below: 

(1) iyR<RiO),R2 
10 (2) R|R-0C(0)R3 

(3) R^t-Y-Z 

(4) R^IZ 

whecein Rf conlams from about 6 to about 18 carbons each havmg ftom about 0 to about 3 

15 fluorines attached R is eiflier an alkyl or alkylene oxide group which, when present, has from 
about 1 to about 10 carbons and Ri represents an alkylene radical having from about 1 to about 4 
carbons. R2 is either a hydrogra or a small alkyl capping group having from about 1 to about 3 
carbons. R3 represents a hydrocarbon moiety comprising from about 2 to about 22 including the 
carbon on the ester group. This hydrocarbon can be linear, branched or cyclic saturated or 

20 unsaturated and contained moieties based on oxygen, nitrogen, and sulfiir including, but not 
limited to ethers, alcohols, esters, caiboxylates, amides, amines, thio-esters, and thiols; these 
oxygen, nitrogen, and sulfur moieties can either interrupt the hydrocabon chain or be pendant on 
die hydrocarbon chain. In structure 3, Y represents a hydrocarbon group that can be an alkyl, 
pyridine group, amidopropyl, etc. that acts as a linking group between the fluorinated chain and 

25 the hydrophilic head group. In structures 3 and 4, Z represents a cationic, anionic, and amphoteric 
hydrophilic head groups including, but not limited to caiboxylates, sulfates, sulfonates, quaternary 
ammonium groups, and betaines. Nonlimiting commercially available examples of these 
structures include Zonyl® 9075, FSO, FSN, FS-300, FS-310. FSN-100, FSO-lOO, FTS. TBC 
fiom DuPont and Fluorad™ surfactants FCM30. FC-431, FC.740, FC-99, FC-120, FC-754, 

30 FC170C, and FC-171 fiom the 3M™ company in St Paul, Minnesota. 

2. ODOR CONTROL AGENT * 

The present conqpositions can optionally further comprise an effective amount of odor 
control Bgent to significanfly reduce malodor impression that exists on sur&oes, especially on 
fibrics. The amount required to significanfly reduce malodor hnpression on surfeces, especially 
35 fibrics, typically varies according to the particular odor control agent as described hereinafter. 
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The odor control agent is preferably selected jQx>m the group consisting of: cyclode?ctrin, 
preferably solubilized, unconoplexed cyclodextrin; odor blocker class I aldehydes; class n 
aldehydes; flavanoids; and mixtures thereof 

a. CYCLODEXTRIN 
5 As used herein, the term "cyclodextrin" includes any of the known cyclodextrins such as 

unsubstituted cyclodextrins containing fiom six to twelve glucose units, especially, alpha- 
cyclodextrin, beta-cyclodextrin, gamma-cyclodextrin and/or their derivatives and/or mixtures 
thereof. The alpha-cyclodextrin consists of six glucose units, the beta-^clodextrin consists of 
seven glucose units, and &e gamma-cyclodextrin consists of eight glucose units arranged in 

10 donut-shaped rings. The specific coupling and conformation of the glucose units give the 
cyclodextrins a rigid, conical molecular structures with hollow interiors of speciGc volumes. The 
"lining" of each internal cavity is formed by hydrogen atoms and glycosidic bridging oxygen 
atoms; therefore, this surface is feirly hydrophobic. The unique shape and physical-chemical 
properties of the cavity enable &e cyclodextrin molecules to absorb (form inclusion complexes 

15 with) organic molecules or parts of organic molecules which can fit into the cavity. Many 
odorous molecules can fit into the cavity including many malodorous molecules and perfimie 
molecules. Therefore, cyclodextrins, and especially mixtures of cyclodextrins with different size 
cavities, can be used to control odors caused by a broad spectrum of organic odoriferous 
materials, which may, or may not, contain reactive functional groups. The conq)lexation between 

20 cyclodextrin and odorous molecules occurs rs^idly in the presence of water. However, the extent 
of the CGnq>lex formation also depends on the polarity of the absorbed molecules. Li an aqueous 
solution, strongly hydrophilic molecules (those which are highly water-soluble) are only partially 
absorbed, if at all. Therefore, cyclodextrin does not coiiq>lex effectively with some very low 
molecular weight organic amines and acids when tiiey are present at low levels on fabrics, e.g. as 

25 the composition dries on the treated &brics. As the water is being removed however, e.g., water 
is being extracted fix>m carpet by a carpet extractor, some low molecular weight organic amines 
and acids have more affinity and will conq>lex with the cyclodextrins more readily. 

The cavities within the cyclodextrin m die stable, aqueous conqx>sition of the present 
invention should remain essmtially unfilled (the cyclodextrin remains uncon9)lexed) while in 

30 solution, in order to allow the cyclodextrin to absorb various odor molecules when the solution is 
£q[yplied to a surfice. Non-derivatised (normal) beta-cyclodextrin can be present at a level up to its 
solubility lunit of about 1.85% (about 1.8Sg in 100 grams of water) under the conditions of use at 
room tmq[>erature. 
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Pieferably, the cyclodextrm used in fhe presmt mventton is highly water-^luble such as, 
alpha-cyclodeTctrin and/or dehvatives thereof gamma-cyclodextrin and/or derivatives thereof 
derivatised beta-cyclodextrins, and/or mixtures fliereoC The derivatives of cyclodextrin consist 
mainly of molecules wherein some of the OH groups are converted to OR groups. Cyclodextrin 

5 derivatives include, e.g., fliose wilh short chain alkyl groups such as methylated cyclodextrins, 
and ethylated cyclodextrins, wherein R is a methyl or an ethyl group; those with hydroxyalkyl 
substituted groups, such as hydroxypnq>yl cyclodextrins and/or hydroxyethyl cyclodextrins, 
herein R is a -<3H2"^(OH)-CH3 ^ * "CJI2CH2-OH group; branched cyclodextrins such as 
maltose-bonded cyclodextrins; cationic cyclodextrins such as those containing 2-hydroxy-3- 

10 (dimethyIamino)propyl ethor, vfbsx&a R is CH2-CH(OI0-CH2-N(CH3)2 ^ch is cationic at low 
pH; quaternary ammomum, e.g., 2-hydroxy-3-(trimetfaylanmionio)pn>pyl efhar chloride groups, 
wherein R is CH2-<H(OI0-ai2-N+(CH3)3Cl-; anionic cyclodextrins such as caiboxymefliyl 
cyclodextrins, cyclodextrin sulfates, and cyclodextrin succmylates; amphoteric cyclodextrins such 
as caxboxymethyl/quatemaiy ammonium cyclodextrins; cyclodextrins whranein at least one 

15 glucopyranose unit has a 3-6-anhydro-cyclomalto structure, e.g., the mono-3-6- 
anhydrocyclodextrins, as disclosed in "Optimal Performances with Minimal Chemical 
Modification of Cyclodextrins", F. Diedaini-Pilard and B. Perly, The 7± International 
Cyclodextrin Syn^ioshan Abstracts, April 1994, p. 49, said references being incorporated herein 
by reference; and mbctures thereof Other cyclodextrin derivatives are disclosed in U.S. Pat Nos: 

20 3,426,011, Parmerter et al„ issued Fd>. 4, 1969; 3,453,257; 3,453,258; 3.453,259; and 3,453,260, 
all in Ae names of Parmerter et al., and all issued July 1, 1969; 3,459,731, Gramera et al., issued 
Aug. 5, 1969; 3,553,191, Parmertar et al., issued Jan. 5, 1971; 3,565,887, ParmCTter et al., issued 
Feb. 23, 1971; 4,535,152, Szejth et al., issued Aug. 13, 1985; 4,616,008, Hirai et aL, issued Oct 
7, 1986; 4,678,598, Ogino et al.. issued Jul. 7, 1987; 4,638,058. Brandt et al., issued Jan. 20, 

25 1987; and 4,746,734, Tsuchiyama et aL, issued May 24, 1988; all of said patents being 
mcorporated herein by refoence. Further cyclodextrin derivatives suitable herein inchide fliose 
disclosed in V. T. D'Souza and K. B. L^kowitz, CHEMICAL REVIEWS: CYLCODEXTRINS, 
Vol. 98, No. 5 (American Chemical Society, July/August 1998), which is incorporated herein by 
reference. 

30 Highly water-soluble cyclodextrins are those having water solubility of at least about 10 g 

in 100 ml of water at room tenq>erature, preferably at least about 20 g in 100 ml of water, more 
preferably at least about 25 g in 100 ml of water at room tranperature. The availability of 
solubilized, uncon^lexed cyclodextrins is essential for effective and efficient odor control 
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performance. Solubilized, water-soluble cyclodextrin can exlubit more efScimt odor control 
performance than non-water-soluble cyclodextrin when deposited onto sur£ices» eq>ecially 
&bric5. 

£xanq)Ies of preferred water-soluble cyclodextrin derivatives suitable for use herein are 
5 hydroxypropyl alpha-cyclodextrin, methylated alpha-cyclodextrin, methylated beta-cyclodextrin, 
hydroxyethyl beta-cyclodextrin, and hydroxypropyl beta-cyclodextrin. Hydroxyalkyl 
cyclodextrin derivatives preferably have a degree of substitution of from about 1 to about 14, 
more preferably &om about L5 to about 7, wherein the total number of OR groups per 
cyclodextrin is defined as the degree of substitution. Methylated cyclodextrin derivatives 

10 typically have a degree of substitution of &om about 1 to about 18, preferably from about 3 to 
about 16. A known methylated beta-cyclodextrin is heptakis-2,6-di-Omethyl-p-cyclodextrin, 
commonly known as DIMEB, in which each glucose unit has about 2 methyl groiq)s witii a 
degree of substitution of about 14. A preferred, more commerciaUy available, methylated beta- 
cyclodextrin is a randomly methylated beta-cyclodextrin, commonly known as RAMEB, having 

15 different degrees of substitution, normally of about 12.6. RAMEB is more preferred than 
DIMBB, since DIMEB affects the surface activity of the preferred sur&ctants more tiian RAMEB. 
The preferred cyclodextrins are available, e.g., from Cerestar USA, Inc. and Wacker Chemicals 
(USA), Inc. 

It is also preferable to use a mixture of cyclodextrins. Such mixtures absorb odors more 
20 broadly by conq)lexing with a wider range of odoriferous molecules having a wider range of 
molecular sizes. Preferably at least a portion of the cyclodextrin is alpha-cyclodextrin and its 
derivatives thereof ganoma-c^clodextrin and its derivatives tfaereoi^ and/or derivatised beta- 
cyclodextrin, more preferably a mixture of alpha-cyclodextrin, or an alpha-cyolodextrin 
derivative, and derivatised beta-cyclodextrin, even more preferably a mixture of derivatised alpha- 
25 cyclodextrin and derivatised beta-cyclodextrin, most preferably a mixture of hydroxypropyl 
alpharcyclod^trin and hydroxypropyl beta-cyclodextrin, and/or a mixture of methylated alpha- 
(y clodextrm and methylated beta-cyclodextrin. 

Uhcompl^ed cyclodextrin molecules, which are made up of varying numbers of ghicose 
units provide the absorbing advantages of known absorbent deodorizing coiq)ositions witiiout 
30 harmful effects to fabrics. While cyclodextrin is an effective odcn: absorbing active, scmie small 
molecules are not sufficiently absorbed by the cyclodextrin molecules because tiie cavity of the 
cyclodextrin molecule may be too large to adequately hold the smaller organic molecule. If a 
small sized organic odor molecule is not sufficientiy absoibed into the cyclodextrin cavity, a 
substantial amount of malodor can remaiiL In order to alleviate this problem, low molecular 
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weight polyols can be added to the coiiqx>sition to enhance die foimation of cyclodextrin 
mcliision conqilexes. Fmdiennore, optional water sofaible metal salts can be added as discussed 
hecdnafter, to conq>lex with some nitrogm-contauung and sulfur-containing malodor molecules. 
When dilute conqsositions are used, the level of cyclodextrin is fiom about 0.3% to about 
5 50%, more preferably fiom about 0.5% to about 40%, by weight of the coiiq)osition. When 
concentrated compositions are used, the level of cyclodextrin is fiom about 2% to about 80%, 
more preferably fix)m about 3% to about 70%, by weight of the concentrated con:q>osition. 

b. ODOR BLOCKERS 

Although not as preferred as cyclodextrin, "odor blockers'' can be used as an odor control 
10 agent to mitigate the effects of malodors. In order to be effective, the odor blockers normally 
have to be present at all times. If the odor blocker evaporates before the source of the odor is 
gone, it is less likely to control the odor. Also, the odor blockers tend to adversely affect 
aesthetics by blocking desirable odors like perfumes. 

Suitable odor blockers are disclosed in U.S. Pats. 4,009^53; 4,187,251, 4,719,105; 
15 5,441,727; and 5,861,371, said patents being incorporated herein by reference. 

c. ALDEHYDES 

As an optional odor control agent, aldehydes can be used to mitigate the effects of 
malodors. Suitable aldehydes are class I aldehydes, class n aldehydes, and mixtures thereof, that 
are disclosed in U.S. Patent 5,676,163, said patent being incorporated herem by reference. 



37 



wo 01/60961 



PCT/USOl/04638 



A FLAVANQIDS 
Havanoids are ingredients found in typical essential oils. Such oils include essential oil 
extracted by dry distillation ftom needle leaf trees and grasses such as cedar, Japanese cypress, 
5 eucalyptus, J^anese red pine, dandeUon, low striped bamboo and cranesbill and it contains 
terpenic material such as alpha-pinene, beta-pinene, myrcene, phencone and camphene. The 
terpene type substance is homogeneously dispersed in the finishing agent by ttie action of 
nonionic surfactant and is attached to fibres constituting the clofli. Also included are extracts 
from tea leaf. Descriptions of such mataSals can be found in JP62I9157, JP Q2284997, 
1 0 JP04030855, etc. said references being incorporated herein by reference. 

e. METALLIC SALTS 
The odor control agent of the present invention can include metallic salts for added odor 
absorption and/or antimicrobial benefit, especially where cyclodextrin is also present as an odor 
control agent m the composition. The metallic salts are selected from the groiq) consisting of 
1 5 copper salts, zinc salts, and mixtures thereof. 

The preferred zinc salts possess malodor control abilities. Zinc has been used most often 
for its ability to ameliorate malodor, e.g., in mouth wash products, as disclosed in U.S. Pat Nos. 
4,325,939, issued Apr. 20, 1982 and 4,469,674, issued Sept 4, 1983, to N. B. Shah, et al., all of 
which are incorporated herein by reference. Highly-ionized and soluble zinc salts such as zinc 

20 chloride, provide the best source of zinc ions. Zinc borate can function as a fimgistat and a 
mildew inhibitor, zinc caprylate functions as a fungicide, zinc chloride provides antiseptic and 
deodorant benefits, zinc ricmoleate fimctions as a fungicide, zmc sulfate heptahydrate functions as 
a fungicide and zinc undecylenate functions as a fimgistat 

Prefttably flie metallic salts are water-soluble zinc salts, copper salts or mixtures thereof; 

25 and more preferably zmc salts, especially ZnCl2. These salts are preferably present in the present 
invention as an odor control agent primarily to absorb amine and sulfur-contaming conqwunds. 
These con5)ounds have molecular sizes too small to be effectively complexed with a cyclodextrin 
odor control agent Low molecular weight sulfur-containing materials, e.g., sulfide and 
merc^tans, are components of many types of malodors, e.g., food odors (garlic, onion), 

30 body/perspiration odor, breath odor, etc. Ix)w molecular wdght amines are also conqKments of 
many malodors, e.g., food odors, bo^ odors, urine, etc. 

Copper salts possess some malodor control abilities. See U. S. Pat No. 3,172,817, 
Leupold, et al., which discloses deodorizing compositions for treating disposable articles, 
conqirising at least slightly water-soluble salts of acylacetone, including copper salts and zinc 
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salts, all of said patents are incorporated herein by iefea:eace. Chopper salts also have some 
antunictobial benefits. Specifically, ciipiic abietate acts as a fungicide, copper acetate acts as a 
mildew inhibitor, cupric diloride acts as a fungicide, copper lactate acts as a fungicide, and 
copper sulfite acts as a germicide. 
5 When metallic salts are added to the composition of the present invoition as an odor 

control agent, they are typically present at a level of from about 0.1% to an eflfective amount to 
provide a saturated salt solution, preferably from about 0.2% to about 25%, more preferably from 
about 0.3% to about 8%, still more preferably from about 0.4% to about 5% by weight of flie 
usage conq)osition, 

10 3. SUPPLEMENTAL FABRIC WRINKLE CONTROL AGENTS 

The stable, aqueous compositions herein can further conq>rise an efTective amount of a 
supplemental fabric wrinkle control agent, in addition to the low molecular weight 
polyalkyleneoxide polysiloxanes described hereinbefore, that will provide enhanced body, form 
and drape control or smoothness to the fabrics treated with the present compositions. Pref<^:ably, 

15 these agents will be selected from the group consisting of fiber lubricants, shape retention 
polymers, hydrophilic plasticizers, litiiium salts, and mixtures thereof. 

a. FIBER LUBRICANTS 
The present invention may utilize a fiber lubricant to impart a lubricating property or 
increased gliding ability to fibers in fibric, particularly clothing. Not to be bound by theory, it is 

20 believed that water and other alcoholic solvents break or weaken the hydrogen bonds that hold tiie 
wrinkles, thus tiie fibric lubricant ficilitates tiie fibers to glide on one another to further release 
the fibers from tiie wrinkle condition in wet or damp fabric. A&ex the fibric is dried, a residual 
fibor lubricant can provide lubricity to reduce the tendency of fibric re-wrinkling. 

L SILICONE POLYMERS 

25 The present invention may utilize silicone as a supplmiental fabric wrinkle control agent 

to inq>art an ^ihanced lubricating property or increased gliding ability to fibers in fibric, 
particularly clothing. Althougji silicones can be utilized as supplemental fabric wrinkle control 
agents, such compounds are not desirable in the present compositions because the conq)ositions 
already contain low molecular weight polyalkyleneoxide polysiloxanes. Thus, the present 

30 conq)ositions are preferably essentially Scgg of, or free o( additional silicone materials^ excq>t for 
the low molecular weight polyalkyleneoxide polysiloxane suifictants described hereulbefore. It is 
especially preferred tiiat the present con^sitions are essentially firee o^ or free o^ additional 
volatile silicone oil materials, other than tiie low molecular weight polyalkyleneoxide 
polysiloxane surfactants. 

39 



wo 01/60961 



PCT/USOl/04638 



Nonetheless, it is possible, although not preferred, to incorporate additional silicones in 
the present compositions. Nonlimiting exsaasples of useful silicones include noncurable silicones 
such as polydimethylsilicone, relatively high molecular weight polyalkyleneoxide modified 
polydimethylsilicone, amino and quaternary modified silicones and volatQe silicones, and curable 
5 silicones such as aminosilicones and hydroxysilicones. Preferred silicone supplemental wrinkle 
control agents include polyalkyleneoxide polysiloxanes having realtively high molecular weights, 
for example, a molecular weight of greater than about 1,000, preferably at least about 5,000, and 
more preferably at least about 10,000. Many types of aminofiinctional silicones also cause fibric 
yellowing and such silicones are not preferred. 

10 Non-limiting exanq)les of silicones which are useful in the present invention are: non- 

volatile silicone fluids such as polydimethyl siloxane gums and fluids; volatile silicone fluid 
which can be a cyclic silicone fluid of the formula [(Ctlzh SiO]n where n ranges between about 3 
to about 7, preferably about 5, or a linear silicone polymer fluid having the formula (013)3 
SiO[(CH3)2 SiO]m Si(CH3)3 where m can be 0 or greater and has an average value such tiiat the 

15 viscosity at 25° C. of the silicone fluid is preferably about 5 centistokes or less. 

Thus one type of sUicone fliat is useful in the conq>osition of the present invention is 
polyalkyl silicone with die following structure: 

A-(Si(R2)-0^[Si(R2>-0-]c, -Si(R2)— A 
The alkyl groups substituted on the siloxane diain (R) or at the ends of the siloxane chains (A) 

20 can have any structure as long as the resulting silicones remain fluid at room timpesratxao. 

Bach R group preferably is aO^I, hydroxy, or hydroxyalkyl group, and mixtures &ereo( 
having less than about 8, preferably less than about 6 carbon atoms, more preferably, each R 
group is mediyl, ethyl, propyl, hydroxy groiq>, and mixtures thereof Most preferably, each R 
group is methyl. Aryl, alkylaiyl and/or aiylalkyl groiq[is are not preferred. Each A group which 

25 blocks die eads of the silicone chain is hydrogen, metbyl, metfaoxy, ethoxy, hydroxy, propoxy, 
and mixtures tfaereol^ preferably methyl q is preferably an intego: fiom about 7 to about 8,000. 

The pre&ned silicones are polydime&yl siloxanes and preferably Aose polydimethyl 
siloxanes having a viscosity of from about 10 to about 1,000,000 centistokes at 25"^ C. Mbctures 
of volatile silicones and npn-volatile polydunefhyl siloxanes are also preferred. Preferably, the 

30 silicones are hydrophobic, non-irritating, non-toxic, and not otherwise harmful when q)plied to 
fabric or when they come in contact with human skin. Further, the silicones are conqmtible with 
other coiq[Kment5 of flie con^sition are chemically stable under normal use and storage 
conditions and are capMs of being deposited on fibric. 
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Suitable methods for preparing these silicone materials are described in U.S. Pat Nos. 
2,826,551 and 3,964,500. Silicones useful in tfie present invoition are also commercially 
avaflable. Suitable exanq)les include silicones offered by Dow Coming Corporation and General 
Electric Company. 

5 Other useful silicone materials, include materials of the formula: 

HO~[Si(CH3)2 -0]x -{Si(OH)[(CH2)3 -]SIH-(CH2)2 -NHa ]0}y-H 
wherein x and y are integers which depend on the molecular weight of flie silicone, preferably 
having a viscosity of fix)m about 10,000 est to about 500,000 est at 25** C. This material is also 
known as ^'amodimetfaicone". Although silicones with a high number, e.g., greater than about 0.5 
1 0 millimolar equivalent of amine groups can be used, tfaey are not preferred because they can cause 
fabric yellowing. 

Similarly, silicone materials which can be used correspond to the formulas: 
(R')a -Si-(-0SiG2)„ .-(OSiOb (R V)m --0^iG3^ (R^)a 
wherein G is selected fiom the group consisting of hydrogen, OH, and/or Ci -Cs alkyl; a denotes 0 
16 or an integer from 1 to 3; b denotes 0 or 1; Ihe simi of n+m is a number from 1 to about 2,000; 
is a monovalent radical of formula CpH2p L in which p is an integer from 2 to 4 and L is selected 
fiom the group consisting of: 

1. -N(R^)CH2-CH2-N(R')2; 
n. -N(R^)2; 
20 m. -N+(R^A ;and 

IV. -N+(R^CH2-CH2N+H2A- 

wherein each is chosen fiom the groiq) consisting of hydrogen, a Ci -C5 saturated hydrocarixm 
radical, and each A' denotes compatible anion, e.g., a halide ion; and 
25 r3 -N+ (CH3)2 -Z^[Si(CH3)2 0]f-Si(CH3)2 -Z-N+ (CR^yz -RI2CH3 COO" 

wherein 

I. z^H2--CH(OH)-^2 0-CH2)2"- 
IL R^ denotes a long chain aOcyl group; and 
m. f denotes an integer of at least about 2. 

30 

In the formulas herein, each definition is applied individually and averages are included. 
Another silicone material vAnch can be used has die formula: 
(CH3)3 -Si-[OSi(CH3)2 ]„ -{--0-.Si(CH3)[(CH2)3 -NH-<CH2)2 -NH2 ]}m OSi(CH3)3 
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wherein n and m are fhe same as before. The preferred silicones of this type are those i^^ch do 
not cause fibric discoloration. 

Alternatively, flie silicone material can be provided as a moiety or a part of a non-silicone 
molecule. Exai]:q)les of such materials are copolymers containing silicone moieties, typically 
5 present as block and/or graft copolymers. 

Vfhsa silicone is present as a supplemental wrinkle control agent, it is present at least an 
effective amount to provide lubrication of the fibers. 

ii, SYNTHETIC SOLID PARTICLBS 
Solid polymeric particles of average particle size smaller than about 10 microns, 
10 preferably smaller than 5 microns, more preferably smaller than about 1 micron, may be used as a 
lubricant^ since they can provide a "roller-bearing" action. Polyethylene emulsions and 
suspensions are also suitable for providing this lubrication or smoothness effect to the fabrics on 
which they are deposited. Smtable smoothing agents are available under the tradename 
VELUSTROL fixjm HOECHST Aktiengesellschaft of Frankfurt am Main, Geraiany. In 
15 particular, the polyethylene emulsions sold under the tradename VELUSTROL PKS, 
VELUSTROL KPA, or VELUSTROL P-40 may be employed in the compositions of the present 
invention. The use of such polymers in fabric softening coropositions is described in U.S. Pat 
Nos. 5,830,843, 

b. SHAPE RETENTION POLYMERS 

20 Shape retention in fabrics can be inq>arted to the fabrics through die use of polymers that 

act by forming a fihn and/or by providing adhesive properties to the fabrics. These polymers may 
be natural, or syn&etic. By "adhesive" it is meant that when ^lied as a solution or a dispersion, 
the polymer can attach to the surface of the fabric fibers and dry in place. The polymer can form a 
film on the fiber surfaces, or when residing between two fibers and in contact with the two fibers, 

25 it can bond the two fibers together. Other polymers such as starches can form a film and/or bond 
die fibers together when the treated &bric is pressed by a hot kon. Such a film will have adhesive 
strength, cohesive breaking strength, and cohesive breaking strain. 

Nonlimitmg exanq>les of natural shape retention polymers are starches and dieir 
d^vatives, and chitins and their derivatives. Starch is not normally preferred, since it makes the 

30 &hric resistant to deformation. However, it does provide increased "bod^" which is often desired. 
Starch is particularly preferred however, when the consumer intends to iron the fabrics after they 
have been washed and dried. When used, starch may be used as a solid or solubilized or 
disposed to be combined with olher materials in the conq)osition. Any type of starch, e.g. those 
derived fiom com, wheat, rice, grain sorghum, waxy grain sorghunoi, waxy maize or tapioca, or 
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mixtmes fhereof and water soluble or dispeisible modijQcations or derivatives thereof^ can be used 
in flie coiq)ositions of the present invention. Modified starches may include natural starches tiiat 
have been degraded to obtain a lower viscosity by acidic, oxidative or enzymic depolymerization. 
Additionally, low viscosity commercially available propoxylated and/or efho3^1ated starches are 
useable in the present composition and are preferred when tiie composition is to be dispensed with 
a sprayer because of their low viscosity at relatively high solid concentrations. Suitable 
alkoxylated, low viscosity starches are submicron-size particles of hydrophobic starch that are 
readily dispersed in water and are prepared by alkoxylation of granular starch wifli a 
monofimctional alkoxylating agent which provides the starch with ether linked hydrophilic 
groups. A suitable method for their preparation is taught in U.S. Pat No. 3,462^83. 

The synthetic polymers useful in the present invention are comprised of monomers. 
Nonlimiting examples of monomers which can be used to form the synthetic polymers usefid in 
the present invention include: low molecular weight Ci -Q unsaturated organic mono- and 
polycarboxylic acids, such as acryUc acid, mefliacrylic acid, crotonic acid, maleic acid and its half 
esters, itaconic acid, and mixtures thereof; esters of said acids with Ci -Ce alcohols, such as 
methanol, ethanol, l-propanol, 2-propanol, 1-butanol, 2-methyl-l-propanol, 1-pentanol, 2- 
pentanol, 3-pentanol, 2-methyl-l-butanol, 1-methyl-l-butanol, 3-methyH-butanol, 1-methyl-l- 
pentanol, 2-methyH-pentanol, 3-methyH-pentanol, t-butanol, cyclohexanol, 2-efliyH-butanol, 
and the like, and mixtures thereof. Nonlimiting exann^Ies of said esters are methyl acrylate, ethyl 
acrylate, t-butyl acrylate, methyl methacrylate, hydroxyethyl methacrylate, methoxy ethyl 
methacrylate, and mixtures thereof amides and imides of said acids, such as N,N- 
dimethylaciylamide, N-t-butyl acrylamide, maleimides; low molecular weight unsaturated 
alcohols such as vinyl alcohol (produced by the hydrolysis of vinyl acetate after polymerization), 
alkyl alcohol; esters of said alcohols with low molecular weight caiboxylic adds, such as, vinyl 
acetate, vinyl propionate; ethers of said alcohols such as methyl vinyl ether; polar vinyl 
heterocyclics, such as vinyl pyrrolidone, vinyl cq>rolactam, vinyl pyridine, vinyl imidazole, and 
mixtures fliereo^ other unsaturated amines and amides, sudh as vinyl amine, diethylene triamine, 
dimethylaminoetfayl methacrylate, efiienyl formamide; vinyl sulfonate; salts of adds and amines 
listed above; low molecular weight unsaturated hydrocarbons and derivatives such as ethylene, 
propylene, butadiene, cyclohexadiene, vinyl chloride; vinylidene chloride; and mixtures thereof 
and alkyl quatemized derivatives fliereof, and mixtures thereof 

Preferably, said monomers are selected fiom the group consisting of vinyl alcohol; acrylic 
add; mefliacrylic add; metibiyl acrylate; ethyl acrylate; methyl methacrylate; t-butyl acrylate; t- 
butyl methacrylate; n-butyl acrylate; n-butyl methacrylate; dimethylaminoethyl methacrylate; 
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N,N-diiiie&yl acrylamide; NJ^-dimefliyl methacrylaiiiide; N-t-bulyl acsrylamide; 
vinylpyirolidone; vinyl pyridine; adipic acid; diethylenetriamine; salts thereof and allgrl 
quatemized dmvatives thCTeo^ and mixtures thereof. Preferably, said monomeis fom 
homopolymers and/or copolymers (i.e., the fUm-fonning and/or adhesive polymer) having a glass 
transition temperature (Tg) of &om about -20° C. to about 150° C, preferably ftom Oxmt -10° C. 
to about 150° C, more preferably fiom about 0° C. to about 100° C. Most preferably, the 
adhesive polymer when dried to form a fflm will have a Tg of at least about 25° C, so that they 
are not unduly sticky or "taciy" to the touch. 

Preferably the shape retention polymer is soluble and/or dispersible in water and/or 
alcohol. Said polymer typically has a molecular weight of at least about 500, preferably ftom 
about 1,000 to about 2,000,000, more preferably from about 5,000 to about 1,000,000, and even 
more preferably from about 30,000 to about 300,000 for some polymers. 

Some non-limiting examples of homopolymers and copolymers which are useful as film- 
foiming and/or adhesive polymers in the present invention are: adipic 
acid/dimethylaminohydroxypropyl diethylenetriamine copolymer, adipic acid/epoxypropyl 
diethylenetriamine copolymer, poly(vinylpyrrolidone/dimeaiylaininoethyl methacrylate); 
polyvinyl alcohol; polyvinylpyridine n-oxide; methaayloyl ethyl betaine/methacrylates 
copolymer; ethyl acrylate/methyl methacrylate/methaciylic acid/acrylic acid copolymer, 
polyamine resins; and polyquatemary amine resins; poly(ethenylfonnamide); poly(vinylamine) 
hydrochloride; poly(vinyl alcohol-co-6% vinylamine); poly(vinyl alcohol-co-12% vinylamine); 
poly(vinyl alcohol-co-6% vinylamine hydrochloride); and poly(vinyl alcohol-co-12% vinylamine 
hydrochloride). Preferably, said copolymer and/or homopolymers are selected fiom the group 
consisting of adipic acid/dimethylaminohydroxypropyl diethylenetriamine copolymer, 
poty<viny^)ym>lidone^dimethylaminoethyl mdhaciylate); polyvinyl alcohol; ethyl 
acrylate/mefliyl mefliacrylate/melhacrylic acid/acrylic acid copolym^, methaayloyl ethyl 
betaine/methacrylates cqiolymer; polyquatemary amme resms; poly(ethenylformamide); 
poly(vmylamine) hydrochloride; poly(vinyl alcohol-co-6% vinylamine); poly(vinyl alcohol-co- 
12% vinylamine); poly(vinyl alcohol-co-6% vinylamme hydrochloride); and poly(vmyl alcohol- 
co-12% vinylamine hydrochloride). 

Nonluniting examples of preferred polymers that are commercially available are 
polyvmylpynolidone/dimethylammoethyl meflhacrylate copolymer, such as Ck>polymer 958, 
molecular weigjht of about 100,000 and Copolymer 937, molecular weight of about 1,000,000, 
available from GAP Chemicals Corporation; adipic add/dimethylaminohydroxypropyl 
diethylenetriamme copolymCT, such as Cartarctin F-4® and F-23, available fiom Sandoz 
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Chemicals Coiporation; mefliaciyloyl ethyl betaineAneaiaciylates copolyiner, such as Diafoiiii« 
Z-SM®, available ftom Mitsubishi Oiemicals Corpotatioi^ polyvinyl alcohol aqwlymar lesin, 
such as Vinex 2019®, available fiom Air Pnxhicts and Chemicals or Moweol®, available fiom 
Clariant; adq)ic acid/epoxypropyl diethylenetriamine copolymer, such as Delsette 101®, awilable 
fiom Hercules Incorporated; polyamine resins, such as Cypio 515®, available ftom Cytec 
Industries; polyquatemary amine resins, such as Kymene 557H®, available fiom Hercules 
hicoiporated; and polyvinylpynolidone^awylic add, such as Sokalan BG 310®, available fiom 
BASF. 

The preferred polymers that are useful in flie present invention are selected fiom flie 
group consisting of copolymers of hydrophilic monomers and hydrophobic monomers. The 
polymer can be linear random or block copolymers, and mixtures hereof. Such 
hydrophobic/hydrophilic copolymers typically have a hydrophobic monomer/hydrophilic 
monomer ratio of from about 95:5 to about 20:80, preferably from about 90:10 to about 40:60, 
more preferably fiom about 80:20 to about 50:50 by weight of the copolymer. The l^drophobic 
monomer can comprise a single hydrophobic monomer or a mixture of hydrophobic monomers, 
and the hydrq)hilic monomer can conqaise a single hydrophilic monomer or a mixture of 
hydrophilic monomers. Hie tetm "hydrophobic" is used herein consistent with its standard 
meaning of lacking aflBnity for water, whereas "l^rdrophiKc" is used herein consistent with its 
standard meanmg of having afBnily fijr water. As used heiein in relation to monomer units and 
polymeric materials, inchiding flie copolymers, "lydrophobic" means substantiany water 
insohiblc? "hydrophiKc" means substantially watra sohible. In diis r^ard, "substantially water 
insoluble" shall refiar to a matcaial ftat is not sohible in distilled (« equivalent) water, at 25" C, at 
a concentration of about 0.2% by weight, and piefiaably not sohible at about 0.1% by weight 
(calculated on a water plus monomer or polymer weigiht basis). "SubstantiaUy water sohible" 
refers to a material that is sohible in distilled (or equivalent) water, at 25" C, at a conceotiation of 
about 0.2% by weight, and is piefiaably sohible at about 1% by wdghL Hie terms "sohible", 
"solubility" and die like, Sor purposes hereof, correqKmds to flie maxmnim concoitration of 
monomer or polymer, as qyplicable, that can dissolve m water or othra sotvods to form a 
homogeneous solution, as is well understood to diose skilled in flie art 

Nonlimiting exanq)les of usefiil hydrophobic monomers are acrylic acid Ci-Q all^ 
esters, such as methyl acrylate, efliyl acrylate, t-butyl acrylate; methacrylic Cj-Q allyl esters, 
such as mettiyl mefliacrylate, meflioxy efliyl melhacrylate; vinyl alcohol esters of carboxyUc 
acids, such as, vinyl acetate, vinyl propionate, vinyl efliers, such as mettiyl vinyl eflier; vinyl 
chloride; vinylidene chloride; efliylene, propylene and oflier unsaturated hydrocarbons; and tiie 
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like; and mixtures thereof. Some preferred hydrophobic monomers are methyl deflate, methyl 
methacrylate, t-butyl acrylate, t-butyl methacrylate, n-birtyl acrylate, n-bu^l melhactylate, and 
mixtures thereof . 

Nonlimiting examples of useful hydrophilic monomers are unsaturated organic mono- 
and polycarboxylic acids, such as acrylic add, meftiacrylic add, crotonic add, maldc acid and its 
half esters, itaconic acid; unsaturated alcohols, such as vinyl alcohol, ally] alcohol; polar vinyl 
heterocyclics, such as vinyl pyrrolidone, vmyl cqnrolactam, vinyl pyridine, vinyl imidazole; vinyl 
amine; vinyl sulfonate; unsaturated amides, such as acrylanrides, e.g., NJJ-dimettiylacrylamide, 
N-t-butyl aciylamide; hydroxyefliyl methacrylate; dimethylaminoefhyl methacrylate; sahs of adds 
and amines listed above; and the like; and mixtures hereof. Some preferred hydrophilic 
monomers are acrylic acid, methacrylic add, N,N-dimethyl acrylamide, NJhJ-dimethyl 
mefliacrylamide, N-t-butyl acrylamide, dimethylamino ethyl methacrylate, vinyl pyrrolidone, salts 
thereof and alkyl quatemized derivatives diereo^ and mixtures thereof. 

Non limiting exanples of polymers for use in the present invention inchide the following, 
where the conqM)sition of the copolymer is given as ^proximate weight percentage of each 
monomer used in the polymerization reaction used to prepare the polymen vinyl 
pyrrolidone/vinyl acetate copolymers (at ratios of up to about 30% by weight of vinyl 
pyrrolidone); vmyl pyrrolidone/vinyl acetate/butyl acrylate copolymer (10/78/12 and 10/70/20); 
vinyl pyrrolidoneMnyl propionate copolymer (5/95); vinyl caprolactam/vinyl acetate copolymer 
(5/95); and resms sold under the trade names Ultrahold CA 8® by Ciba Geigy (ethyl 
acrylate/aoyKc acid/N-t-butyl acrylamide copolymer); Resyn 28-1310® by National Starch and 
Luviset CA 66® by BASF (vinyl acetate/ciotonic add copolymo: 90/10); Luviset CAP® by 
BASF (vinyl acetateMnyl propionate/crotonic arid 50/40/10); Amerhold DR-2S® by Union 
Carbide (ethyl acrylale/mefliacrylic add/mefliyl methacrylate/acrylic add copolymer), and 
Poligen A® by BASF &)olyacrylate dispersion). 

One highly prefened polymer is composed of acrylic add and t-butyl acrylate monomeric 
units, preferably with acrylic add/t-butyl acrylate ratio of j&om about 90:10 to about 10:90, 
preferably ftom about 70:30 to about 15:85, more preferably fiom about 50:50 to about 20:80. by 
wdght of the polymer. Nonlimiting examples of acrylic add/tert-butyl acrylate copolymers useful 
in the present invention are fliose with an approximate acrylic acid/tert-butyl acrylate wd^t ratio 
of about 25:75 and an average molecular weight of fiom about 70,000 to about 100,000, and those 
with an approximate acrylic add/tert-butyl acrylate wdght ratio of about 35:65 and an average 
molecular weight of fiom about 60,000 to about 90,000. 
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Tbe fibn-fonning and/or adhesive polymer is preseat in at least an effective amount to 
provide shape retention. It is not intended to exchide flie use of hi^er or loww levels of fbe 
polymets, as long as an effective amount is used to provide adhesive and fflmrfiaming properties 
to the composition and the composition can be formulated and effectively qiplied for its intended 
5 purpose. 

Oflifir preferred adhe^ve and/or fihn framing polymers that are useful in the conqwsition 
of the present invention actual^ contain sificone moieties in tibe polymens themselves, typicafly 
present as block and/or graft copolymers. 

The preferred polymers for use herein have flie characteristic of jooviding a natural 
10 appearing "dr^" in which the febric does not form wrinkles, or resists defonnation. 

c. HYDROPHELIC PLASTIC TTRR 
Conqjositions may also contain a hydrophilic plasticizer to soften the fabric Sbaa, 
espedaUy. cotton fibers, and the adhesive and/or fihn-forming sh^ retention polymeis. 
Exan?)les of the preferred hydrophilic plasticizers are short chain polyhydric alcohols, such as 
15 glycerol, ethylene glycol, propylene glycol, diethylene glycol, dipropylene glycol, sorbitol, 
erytbritol or mixtures thereof more preferably diethylene glycol, dipropylene glycol, ethylene 
glycol, propylene glycol and mixtures thereof. 

The aqueous conqiositions containing these plasticizers also tend to provide a slower 
drying proffle for clothing/fabrics, to aUow time for any wrinkles to disappear when the 
20 clofliiqg/&brics are huqg to dry. Tliis is bahmced by the desire by most consumer to have the 
garments to diy ftstw. Therefiw^ vbm needed, flie plasticizers should be used at an effective, but 
as low as possible, level in the conqwsition. 

d. LITHIUM SALTS 
The conqiositions of die present invention can fuiflier contain liduum salts and lifliium 
25 salt hydrates as supplemental fiibric wrinkle control agents to provide improved fiibric wrinkle 
conlroL Nonlimiting examples of Uthium salts that are useful in die present invenHon are Hthium 
bromide, lithium bromide hydrate, lithium chloride, Uthium chloride hydrate, Uthium acetate, 
Uthhun acetate dihydrate, Uthium kctate, Ufluum sulfite, Uthium sulfite monohydtatBi Ulhhmi 
tartrate, Ufliium bitartiate, and mixtures thereof preferably Ufhmm bromide, Ufluum lactate, and 
30 nuxtures thereof 

As stated hereinbefore, the conq)ositions of die presmt mvention mi^ also contain 
mixtures of fiber lubricant, shape retention polymer, plasticizer, and/or Uthium salts to in^ 
inqjroved wrinkle control to the febrics. 

4. PERFUME 
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The stable, aqueous coizf)ositioiis of the present invention preferably conq)ri5e perfume 
as an optional ingredient Perfume is desireable in the present conqwsitions to provide a j&eshness 
impression on the surface being treated by the stable^ aqueous conq>ositions of the present 
invention. Perfume is especially desired in conqwsitions for treating &brics, since it is inqibrtant 
to provide a freshness inq>ression on &brics, especially clothing. 

Suitable perfume materials for incorporation in the present con^ositions are disclosed m 
U.S. Patent No. 5,939,060 issued August 17, 1999 1o Trinh et al. at col. 2, line 38 to col. 7. line 
S3, which is incorporated herein by reference. 

If perfume is included in the stable, dilute aqueous conopositions of the present invention, 
it is typically at the level ftom about 0.0001 % to about 10 %. preferably ftom about 0.001 % to 
about 7%, and more preferably from about 0.01 % to about 5%, by weight of flie composition. If 
included in the stable, concentrate aqueous conqwsitions, it is typically at the level from about 
aOOl % to about 70%, preferably from about 0.01 % to about 60%, and more preferably from 
about 0.1 % to about 50%, by wei^t of the composition. 

5. SOIL SUSPENDING AGENT 

The stable, aqueous conqwsitions herem can further comprise an optional soil suspending 
agent The compositions optionally comprise at least about 0.01%, preferably at least about 
0.05%, and to about 10%, preferably to about 5%, by weight, of a soil suspending agent such as a 
water-soluble substituted or unsubstituted, modified or unmodified polyalkyleneimine soil 
suspending agent, said soil suspending agent coniprising a polyamine backbone, preferably said 
backbone having a molecular weight of ftom about 100 to about 5000 daltons having the formula: 

f f 
[B2N-R]w[N-R]x[N-R]yNB2 

said backbones prior to subsequent modification, comprise primary, secondary and tertiary amine 
nitrogens connected by R "linking" units. The backbones are conq>rised of essentially flnee types 
of units, which may be randomly distributed along the chairL 

The units which make vp the polyalkyl^eimine backbones are primary amine units 
havmg the formula: 

H2N-R]- and -NH2 

which termmate the main backbone and any branching chains, secondary amme units having the 
formula: 

H 

— [N-R]— 
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and which, after modificatiQii, have their hydrogen atoms preferably substituted by alkyleneoxy 

units as described herein below, and tertiary amine units having the fimnula: 

B 
I 

— [N-R]— 

which are the branching points of tfie main and secondary backbone chains, B representing a 
continuation of the chain structure by branching. Tlie tertiary units have no replaceable hydrogen 
atom and are therefore not modified by substitution with an all^rleaeoxy unit 

R is C2-C12 alkylene, Cs-Cg branched alkylene, and mixtures thereof, preferred branched 
alkylene is 1,2-propylene; most preferred R is ethylene. The preferred polyalkyleneimines of the 
present invention have backbones which conqirise the same R unit, for exanq)l6, all units are 
ethylene. Most preferred backbone corrq)rises R groiq)S which are all ethylene units. 

The polyalkyleneimines of the present invention are modified by substitution of each N*H 
unit hydrogen with an alkyleneoxy imit having the formula: 

-(R'0)„R^ 

wherein R^ is C2-C12 alkylene, preferably ethylene, i;Z-propyleiie, l3-propylene, 1,2-butylene, 
1,4-butylene, and mixtures thereof, more preferably ethylene and 1,2-propylene, most preferably 
etiiylene. R^ is hydrogen, Ci-C4 alkyl, and mixtures thereof, preferably hydrogen or methyl, 
more preferably hydrogen. 

The molecular weight of the backbone prior to modification as well as the value of the 
mdex n is largely dependent upon tiie benefits and properties which flie formulator wishes to 
provide. For example, U.S. 5,565,145 Watson et al., issued October 15, 1996, discloses a 
preferred polyamine having a backbone Mw of 1800 daltons and about 7 ethyleneoxy units per 
nitrogen as a modified polyalkyleneimine suitable for use as hydrophobic, inter alia, soot, grime, 
soil suspending agent Tlie substantivity of alkyleneoxy substituted polyamines toward fabric 
sui&ce can be adjusted by the formulator to meet the needs of the specific embodiment 

U.S. 4,891,160 VandCT Meer, issued January 2, 1990; U.S.4,597,898, Vander Meer, 
issued July 1, 1986 describe a polyamine having a backbone Mw of 189 dahons and an average of 
bom about 15 to 18 ethyleneoxy units per nitrogen as a suitable soil suspending agent for 
hydrophilic, inter aHa, clay soils. 

A fiulher description of polyamine soil suspending agents suitable for use in the present 
invention is found in; U.S. Patent Application serial no. 09/103,135; U.S. 6,004,922 Watson et aL, 
issued December 21, 1999; and U.S. 4,664,848 Oh et al., issued May 12. 1987 all of which are 
included herein by reference. 
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The polyamines hearein can be ptepared, for exaiiq)le, by polymerizing e&yleneunine in 
the presence of a catalyst such as caibon dioxide, sodium bisulfite, sulfuric add, hydrogen 
peroxide, hydrochloric acid, acetic acid, etc. Specific methods for preparing Ihese polyamine 
backbones are disclosed in U.S. Patent 2,182,306, Ulrich et al., issued December 5, 1939; U.S. 
5 Patent 3,033,746, Mayle et al.. issued May 8, 1962; U.S. Patent 2,208,095, Essebnann et al., 
issued July 16, 1940; U.S. Patent 2,806,839, Crowther, issued September 17, 1957; and U.S. 
Patent 2,553,696, Wilson, issued May 21, 1951; all herein incorporated by referrace. 
n. METHODS OF USE 

The methods of the present invention relate to treating surfaces, preferably &brics, with 

10 the stable, aqueous conq)ositioiis of tihe present invention conq>rising the step of contacting the 
surface with the stable, aqueous composition. As used herein, the tenn ^fabrics" is meant to 
enconq)ass a variety of fiibrics and articles conqxxsed of fabric and/or fibers, including but not 
limited to clothes, curtains, dr^es, upholstered furniture, carpeting, bed linens, bafli linens, 
tablecloths, sleeping bags, tents, car interior (e.g., car caipet, fabric car seats), and the like. The 

15 methods more speciGcally relate to reducing malodor inoipression on surfaces, especially fabrics, 
and/or reducing the ^pearance of wrinkles on fiibrics. The surfaces are prefiaably treated by 
either spraying dilute aqueous conqpositions of die present invention onto the sur&ces via a spray 
dispenser, or by adding the concentrated compositions of the present invoition to, for example, a 
wash and/or rinse cycle in a typical laundry process. 

20 A. MALODOR CONTROL 

A preferred method herein includes a method of reducing malodor inqpression on a 
sur&ce (preferably fiibrics) having malodor inqpression, tfie method comprising the step of 
contacting ttie suiCice with a stable, aqueous conaposition as described hereinbefore. 

The conq>osition for reducing malodor inq>ression herein can be used by distributing, e.g., 

25 by placing the aqueous solution into a disposing means, preferably a spray dispenser and 
spraying an effective amount onto the desired sur&ce or article. An effective amount as defined 
herein means an amount sufficient to absorb od<n: to the point that it is not discernible by the 
human sense of smell yet not so much as to saturate or create a pool of liquid on said article or 
surfiu^e and so that when dry there is no visual deposit readily discernible. Distribution can be 

30 achieved by using a ^ray device, a roller, a pad, etc. For odor control, an effective amount, as 
defined hmin^ means an amount sufBcient to absorb odor to effect a noticeable reduction in tiie 
perceived odor, preferably to the point that it is not discernible, by the human sense of smell. 

Preferably, flie present invention does not encompass distributing the solution on to shiny 
sur&ces including, e.g., chrome, glass, smooth vinyl, leather, shiny plastic, shiny wood, etc. It is 
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preferable not to distribute Ihe solution onto shiny sui&ces because spotting and filming can more 
readily occur on the sur&ces. Furfhermore, the solution is not for use on human skin, especially 
when an antimicrobial preservative is present ia the con^osition because skin irritation can occur. 
The present invention encompasses the method of spraying an effective amount of the 
5 composition for reducing malodor onto household surfaces. Preferably said hoiisehold surfaces 
are selected iGrom the groiq) consisting of countertops, cabinets, walls, floors, batiiroom surfaces 
and kitchen surfaces. 

The present invention encompasses the method of spraying a mist of an effective amount 
of the con^osition for reducing malodor onto fabric and/or fabric articles. Preferably, said fabric 
10 and/or fabric articles include, but are not limited to, clothes, curtains, drapes, i^holstered 
furniture, carpeting, bed linens, bath linens, tablecloths, sleeping bags, tents, car interior, e.g., car 
carpet, fabric car seats, etc. 

The present invention encompasses the method of spraying a mist of an effective amount 
of the con^sition for reducing malodor inq)ression onto and into shoes whereia said shoes are 
1 5 not sprayed to saturation. 

The present invention encompasses the method of spraying a mist of an effective amount 
of the composition for reducing malodor inq>ression onto shower curtains. 

The present invention relates to Ifae method of spmying a mist of an effective amount of 
the conv>osition for reducing malodor inapression onto and/or into gaibage cans and/or recycling 
20 bins. 

The present invention relates to the metiiod of spraying a mist of an effective amount of 
the com^sition for reducing malodor impression into the air to absorb malodor. 

The present invention relates to tiie method of spraying a mist of an effective amount of 
the conqxisition for reducing malodor impression into and/or onto major household appliances 
25 including but not limited to: refiigerators, freezers, washing machines, automatic dryers, ovens, 
microwave ovens, dishwashers etc., to absori) malodor. 

The present invention relates to the method of spraying a mist of an effective amount of 
the coniposition for reducing malodor inqnession onto cat litter, pet bedding and pet houses to 
absorb malodor. 

30 The present mvention relates to the method of spraying a mist of an effective amount of 

the conq>osition for reducing malodor impression onto household pets to absorb malodor. 
B. WRINKLE CONTROL 

Another preferred method herein includes a method of reducing the ^pearance of 
wrinkles on fabrics, the method con9>rising the step of contacting the fabric with a stable, aqueous 
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composition as described hereiiibefore. Preferably, this method further coii?irises the step of 
stretching or pulling the fibric, eq)ecially around the area of a wrinWe in the fehric. This method 
preferably further comprises the step of smoothing flhie fibric with a human hand or with an 
implement This method is effective for reducmg flie qipearance of wrinkles in &brics. 

The stable, aqueous compositions can be used by distributing, e.g., by placing, an 
effective amount of the composition onto the fabrics to be treated. Distribution can be achieved 
by using a spiay device, a roUer, a pad, etc., preferably a spray dispenser. For wrinUe control, an 
effective amount means an amount sufficient to remove or noticeably reduce the appearance of 
wrinkles on fabric. Preferably, the amount of solution is not so much as to saturate or create a 
pool of liquid on said article or surfece and so that when dry fliere is no visual deposit readily 
discernible. 

Preferably the stable, aqueous composition is dispensed firom a spray dispoisor as liquid 
droplets at near ambient temperature, and not as a hot steam to avoid tiie safety hazard of causing 
bums. The use of Uquids wifliout tiie necessity for heating is highly desuable for ccmvenience as 
well. 

Preferably, the mefliods of reducing the appearance of wrinkles does not enconq)ass 
distributing the composition onto non-febric surfaces. However, care should be taken when 
treating such composition on shiny surfaces including, e.g., chrome, glass, smooth vinyl, leather, 
shiny plastic, shiny wood, etc., because spotting and fihning can occur on such surfaces. 

The con5)ositions and articles of the present invention which contain low molecular 
weight pplyalkyleneoxide polysiloxane surfactants, either with or without a supplemental wrinkle 
control agent, can be used to treat fabrics, garments, and the like to remove or reduce, undesirable 
wrinkles, m addition to the optional removal or reduction of undesirable odor on said objects. 

An effective amount of the liquid conq)osition of the present invention is preferably 
q)rayed onto fehrics, particularly clotiiing. When the conq)osition is sprayed onto fabric, an 
effective amount should be deposited onto the fibric, with the fibric becoming danip or totally 
saturated with flie conqwsition, typically from about 5% to about 150%, preferably fiom about 
10% to about 100%, more preferably &om about 20% to about 75%, by wei^t of the fabric. Once 
an effective amount of flie composition is sprayed onto tiie fibric the fibric is optionally, but 
preferably, stretohed. The fibric is typically stretohed perpendicular to flie wrinkle. The fibric 
can also be smooflied by a human hand or by using an implwnent after it has been s^^ The 
smoofliing movement works particularly well on areas of cloflimg fliat have an inteifece sewn into 
fliem, or on flie hems of clothing. Once flie fibric has been sprayed and optionally, but prefmbly, 
stretehed, it is hung until dry. 
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Hie compositions of flie present invention can also be used as ironing aids. An effective 
amount of &e composition can be sprayed onto fibric and the fabric is ironed at the normal 
t^xtperature at which it should be ironed. The fabric can either be sprayed with an effective 
amount of the conq)osition5 allowed to diy and then ironed, or sprayed and ironed immediately. 
5 In a still further aspect of the invention, the composition can be sprayed onto fabrics by in 

an in-home de»wrinkling chamber containing the fabric to be de-wrinkled and/or optionally 
deodorized, thereby providing ease of operation. Conventional personal as well as industrial 
deodorizing and/or de-wrinkling apparatuses are suitable for use herein. Traditionally, these 
^paratuses act by a steaming process which effects a relaxation of the fibers. Bxanq>les of home 

10 dewrinlding chambers include shower stalls. The spraying of the composition or confounds onto 
the fabrics can then occur within die chamber of &e ^paratus or before placing the fabrics into 
the chamber. Again, the sprajdng means should preferably be capable of providing droplets witti 
a weight average diameter of fix)m about 8 to about 100 pn, preferably bom about 10 to about 50 
lixsL Preferably, the loading of moisture on fabrics made of natural and syndetic fibers is firom 

15 about 5 to about 25%, more preferably from about 5 to about 10% by weight of the dried fabric. 
Other conventional steps that can be carried out in the dewrinkling apparatus can be applied such 
as heating and drying. Preferably, for optimum dewrinkling benefit, the tem|>erature profile 
inside the chamber ranges firom about 40^C to about 80^C, more preferably fix>m about 50°C to 
about 70^C. The preferred length of the drying cycle is fixmi about 15 to about 60 minutes, more 

20 preferably fiom about 20 to about 45 minutes. 

The steaming step in the dewrinkling £^aratus may also be eliminated if the conqposition 
is maintained at a temperature range fixmi about 22'^C (about 72^ to about 76^C (170^P) before 
spraying. 

The coxiq)ositions herein are especially useful, when used to treat garments for extending 
25 the time before another wash cycle is needed. Such garments include uniforms and other 
garments which are normally treated in an industrial process, which can be de-wrinlded and/or 
refireshed and the time between treatments extended. 

In another embodiment herein, the present methods also relate to adding the stable, 
aqueous compositions of the present invention to a laundry wash solution, such as in an automatic 
30 washing machine, during the wash and/or rinse cycle of a typical laimdry process. For these 
methods, Hiq compositions of the present invention are preferably concentrated Also, for these 
methods, the compositions can contain a DEQA compound, which will typically enhance the 
sofhiess of the fabrics being treated In this embodiment, the method conqirises the steps of 
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placing fidmcs in a laundiy wash and/or rinse solution and Ifaen adding tbe conQ>ositiQn of tiie 
preset invention to the wash and/or rinse solution. These methods include methods of reducing 
malodor inqpression on the &brics in the wash and/or rinse solutions, and/or meQiods of reducing 
the appearance of wrinkles on the fabrics in the wash and/or rinse solutions. This reduction is, of 
5 course, relative to die amounts of malodor impression and/or wrinkles on die fibrics befoie 
placing them in the wash and/or rinse solutions, 
m. ARTICLES OF MANUFACTURE 

The stable, aqueous conq>ositions of the present invention can also be used in an article of 
manufacture comprising said composition contained in a spray dispenser. Preferably the articles 

10 of manufacture are in association with instructions for how to use the composition to treat 
suij&ces, espeicaUy surfaces having malodor impression, or wrinkled fabrics including, e.g., the 
manner and/or amount of composition to spray, and the preferred ways of stretching and/or 
smoothing of the fabrics, as will be described with more detailed herein below. It is iniportant 
that the instmctions be as simple and clear as possible, so that using pictures and/or icons is 

15 desirable. Thus a set of instructions can conq>rise an instruction to reduce malodor inqpression on 
surfeces, especially fabrics, by following one or more of the methods described hereinbefore. A 
set of instmctions can also comprise an instmction to reduce the appearance of wrinkles in fabrics 
by canying out one or more of the methods described hereinbefore. 

As used herein, ttie phrase *in association with" means the set of instmctions are either 

20 direcdy printed on the container itself or presented in a separate manner including, but not limited 
to, a brochure, print advertisement, electronic advertisement, and/or ved>al communication, so as 
to communicate the set of instmctions to a consumer of the article of manufacture. The set of 
instructions preferably comprises the instmction to ^ly an effective amount of the conqx>sition, 
preferably by spraying, to provide the indicated benefit, e.g., wrinkle reduction and/or reduction 

25 of malodor inqiression. 

SPRAY DISPENSER 

The article ofmanu&cture herein comprises a spray dispenser. The fihric wrinkle control 
conoposition is placed into a spray dispense in order to be distributed onto the fiibric. Said spray 
dispenser for producing a spray of liquid droplets can be any of the manually activated means as 
30 is known in the art, e.g. trigg^-type, pump-type, non-aerosol self-pressurized, and aerosol-type 
spray means, for treating the wrinkle control conq>osition to small fibric surbce areas and/or a 
small number of garments, as well as non-manually operated, powered sprayers for convenientiy 
treating the wrinkle control composition to large fabric sur&ce areas and/or a large number, of 
garments. The qimy dispenser herein does not normally include those diat will substantially foam 
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the clear, aqueous wrinkle contcol conqiosition. It has been found Ifaat the performance is 
increased by providing smaller particle droplets. Desirably, the Sauter mean particle diameter is 
fiom about 10 (im to about 120 pm, more preferably, fiom about 20 |xm to about 100 |im. 
Dewrinkling benefits are inQ)roved by providing small particles (droplets), as discussed 
5 hra^before, especially when the surfactant is present 

The spray dispenser can be an aerosol dispenser. Said aerosol dispenser con[q;>rises a 
contains which can be constructed of any of the conventional materials employed in fabricating 
aerosol containers. The dispenser must be capable of withstanding internal pressure in the range 
of from about 20 to about 1 10 p.si.g., more preferably from about 20 to about 70 p.s.i.g. The one 

1 0 inq)ortant requirement concerning the dispenser is that it be provided with a valve member which 
will permit the clear, aqueous d&-wrin]de composition contained in the dispenser to be dispensed 
in the form of a spray of very fine, or finely divided, particles or droplets. The aerosol diq>enseir 
utilizes a pressurized sealed container from which the clear, aqueous de-wrinUe conq>osition is 
dispensed through a special actuator/Valve assembly under pressiupe. Tb& aerosol dispenser is 

15 pressurized by incorporating therein a gaseous coinponent generally known as a propellant 
Common aerosol propellants, e.g., gaseous hydrocarbons such as isobutane, and mixed 
halogenated hydrocarbons, can be used. Halogenated hydrocarbon propellants such as 
chlorofluoro hydrocarbons have been aUeged to contribute to envirormiental problems, and are not 
preferred. When cyclodextrin is present hydrocarbon propellants are not preferred, because tiiey 

20 can form complexes with the cyclodextrin molecules thereby reducing the availability of 
unconq)lexed cyclodextrin molecules for odor absorptiorL Preferred propellants are conq[)ressed 
air, nitrogen, inert gases, carbon dioxide, A more conqplete description of commercially 
available aerosol-spray dispensers appcats in U.S. Pat Nos.: 3,436,772, Stebbins, issued April 8, 
1969; and 3,600,325, Kaufinan et at, issued August 17, 1971; bofli of said references are 

25 incorporated herem by reference. 

Preferably the spray dispenser can be a self-pressurized non-aerosol container having a 
convoluted Uner and an elastomeric sleeve. Said self-pressurized dispenser con^rises a 
liner/sleeve assembly oontainmg a thin, flexible radially expandable convoluted plastic liner of 
from about 0.010 to about 0.020 inch fliick, inside an essaitially cylindrical elastomeric sleeve. 

30 The liner/sleeve is capable of holding a substantial quantity of wrinkle control composition 
product and of causing said product to be dispensed. A more con^lete descrq>tion of self- 
pressurized spray dispensers can be found in U.S. Pat Nos. 5,111,971, Winer, issued May 12, 
1992, and 5,232,126, Winer, issued Aug. 3, 1993; bofli of said references are herein incorporated 
by reference. Anotiier type of aerosol spray dispenser is one wfaeiem a barrier sq)aiates flie 

35 wrinkle control composition from the propellant preferably conq>ressed air or nitrogen), as 
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disclosed in U.S. Pat No. 4^60,110, issued April 7, 1981, and incorporated herein by refoence. 
Such a dispense is available from £P Spray Systems, East Hanover, New Jersey. 

More preferably, the spray dispenser is a non-aeiosol, manually activated, pump-spray 
dispenser. Said pump-qxray dispenser comprises a container and a punqi mechanism which 
5 securely screws or snaps onto the container. The container conqxrises a vessel for containing the 
aqueous wrinkle control con^osition to be dispensed 

The punq> mechanism conqxrises a pun^ chamber of substantially fixed volume, having 
an opening at the inner end thereof Within the pmsp chamber is located a pump stem having a 
piston on the end thereof disposed for reciprocal motion in the pump chamber. The punq) stem 

10 has a passageway there tiu-ough with a dispensing outlet at the outer end of the passageway and an 
axial inlet port located inwardly theareof. 

The container and ttie punq> mechanism can be constructed of any conventional material 
enqxloyed in fabricatmg pump-spray dispensers, including, but not limited to: polyethylene; 
polypropylene; polyethyleneterephthalate; blends of polyetiiylene, vinyl acetate, and rubber 

15 elastomer. A preferred container is made of clear, e.g., polyethylene tereph&alate. Other 
materials can include stainless steel. A more complete disclosure of commercially available 
dispensing devices appears in: U.S. Pat Nos.: 4,895,279, Schultz, issued January 23, 1990; 
4,735347, Schultz et al., issued April 5, 1988; and 4,274,560, Carter, issued June 23, 1981; all of 
said references are herein incorporated by reference. 

20 Most preferably, the spray dispenser is a manually activated trigger-spray dispenser. Said 

trigger-spray dispenser comprises a container and a trigger both of which can be constructed of 
any of the conventional material enq)loyed in &bricating trigger-spray dispensers, including, but 
not limited to: polye&ylene; polypropylene; polyacetal; polycaibonate; 

polyethyleneterephthalate; polyvmyl chloride; polystyrene; blends of polyethylene, vmyl acetate, 

25 and rubber elastomer. Ofter matarials can include stainless steel and glass. A prrferred container 
is made of clear, e.g. polyethylene terephthalate. The trigger-spray dispenser does not incorporate 
a propeUant gas into the odor-absorbing conq)ositian, and preferably it does not include those that 
will foam the wrinkle control composition. The trigger-spray dispenser herein is typically one 
which acts upon a discrete amount of tiie wrinWe control composition itself, typically by means of 

30 a piston or a collapsing bellows that displaces the composition dirough a nozzle to create a spray 
of thin liquid. Said trigger-spray dispenser typically conq)rises a punq> chamber having either a 
piston or bellows which is movable through a limited stroke response to the trigger for varying the 
volume of said punq) chamber. This pump chamber or bellows chamber collects and holds the 
product for dispensing. The trigger spray dispenser typically has an outlet check valve for 

35 blocking communication and flow of fluid dirougih the nozzle and is responsive to the pressure 

inside the chaniber. For the piston type trigger sprayers, as the trigger is conqnessed, it acts on 
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fhe fluid in die chamber and fhe springs increasing the pressure on fhe fluid. For die bellows spray 
dispenser, as the bellows is conqpressed, the pressure increases on fhe fluid. The increase in fluid 
pressure in either trigger spray diq>enser acts to open the top outlet check valve. The top valve 
allows the product to be forced through tibe swirl chamber and out die noz^e to fonn a dischaige 
5 pattern. An adjustable nozzle cq> can be used to vaiy die pattern ofihe fluid dispensed. 

For the piston spray dispenser, as the trigger is released, die spring acts on die piston to 
return it to its original position. For the bellows spray dispenser, the bellows acts as the q>ring to 
return to its original position. This action causes a vacuum in the chamber. The te^nding fluid 
acts to close the oudet valve while opening the inlet valve drawing piroduct up to the chamber 

1 0 fix)m the reservoir. 

A more complete disclosure of commercially available dispensing devices spears in U.S. 
Pat Nos. 4,082,223, Nozawa, issued ^r. 4, 1978; 4,161, 288. McKinney, issued Jul. 17, 1985; 
4,434,917, Saito et al., issued Mar. 6, 1984; and 4,819,835, TasaM, issued Apr. 11, 1989; 
5,303,867, Peterson, issued Apr. 19, 1994; all of said references are incorporated herem by 

15 reference. 

A broad array of trigger sprayers or finger pxanap sprayers are suitable for use widi the 
conq)ositions of this invention. These are readily available from siqypliers such as Calmar, Inc., 
City of Industry, California; CSI (Continental Sprayers, Inc.), St Peters, Missouri; Berry Plastics 
Corp., Bvansville, Indiana, a distributor of Ouala sprayers; or Seaquest Dispensing, Cary, 
20 Illinois. 

® 

The preferred trigger sprayers are the blue inserted Guala sprayer, available &om Berry 
Plastics Corp., or die Cahnar TS800-1A® , TS1300®, and TS-800-2®, available from Cahnar 
Inc., because of die fine uniform spray characteristics, spray volume, and pattern size. More 
preferred are sprayers with preconq>ression features and finer spray characteristics and even 

25 distribution, such as Yoshino spraym from J2q>an. Any suitable botUe or container can be used 
with the trigger sprayer, the preferred botfle is a 17 fl-oz. bottle (about 500 ml) of good 
ergonomics similar in sh^ to the Cinch botde. It can be made of any materials such as high 
density polyethylene, polypropylene, polyvinyl chloride, polystyrene, polyethylene terephthalate, 
glass, or any otfaa: mat^ial that forms botdes. Preferably, it is made of high density polyethylene 

30 or clear polyethylene terephthalate. 

For smaller fluid ounce sizes ( such as 1 to 8 ounces), a finger punop can be used with 
canister or cylindrical botde. The preferred pump for diis {^Ucadon is die cylindrical Euromist 
II fix>m Seaquest Dispensing. More preferred are those with precompression features. 

The article of manu&cture herein can also conqirise a non-manually operated spray 

35 dispraise. By '^on-manuaUy operated" it is meant diat the spray dispenser can be manually 
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activated, but the force lequiied to dispense ttie wrinkle control composition is provided by 
another, non-manual means. Non-manually operated sprayeis include, but are not limited to, 
powered sprayers, air aspirated sprayeis, liquid aspirated sprayers, electrostatic sprayers, and 
nebulizer sprayers. The wrinkle control conquisition is placed into a spray dispense in order to 
5 be distributed onto the fabric. 

Powered sprayers include self contained powered pumps that pressurize flie aqueous de- 
wrinkle con^osition and dispense it through a nozzle to produce a spray of liquid droplets. 
PowCTed sprayers are attached directly or remotely through the use of piping/tubing to a reservoir 
(such as a bottle) to hold the aqueous wrinkle control conq>osition. Powered sprayers may 
1 0 include, but are not limited to, centrifugal or positive displacement designs. It is preferred that the 
powered sprayer be powered by a portable DC electrical current from either dispossible batteries 
(such as commercially available alkaline batteries) or rechargeable battery units (such as 
commercially available nickel cadmium battery units). Powered sprayers m^ also be powered by 
standard AC power siq>ply available in most buildings. The discharge nozzle design can be 
15 varied to create specific spray characteristics (such as spray diameter and particle size). It is also 
possible to have multiple spray nozzles for differmt qnray characteristics. The nozzle may or may 
not contain an adjustable nozzle shroud that would allow flie spray characteristics to be altered. 

Nonlimiting exanq)les of commercially available powered sprayers are disclosed in U.S. 

Pat Nos. 4,865,255, Luvisotto, issued Sep. 12, 1989 vMch is incorporated herein by reference. 

20 Preferred powered sprayers are readily available from suppliers such as Solo, Newport News, 

TM 

Vurginia (e.g.. Solo Spraystar rechargeable sprayer, listed as manual part #: US 460 395) and 

Multi-sprayer Systems, Minne^lis, Miimesota (e.g., model: Spray 1). 

Air aspirated sprayers include die classification of sprays generically known as "air 

brusbes**. A stream of pressurized air draws iq> the aqueous wrinkle control composition and 
25 dispenses it tibrough a nozzle to create a ^ray of liquid. The wrinkle control con^osition can be 

siqyplied via separate piping^tubing or more conmionly is contained in a jar to which tiie 

aspirating sprayer is attached. 

Nonlimitmg examples of commercially available air aspuated spraym appears in U.S. 

Pat Nos. 1,536,352, Murray, issued i^r. 22, 1924 and 4,221,339, Yoshikawa, issues Sep. 9, 
30 1980; all of said references are incorporated herein by reference. Air aspirated sprayers are 

readily available from suppliers such as The Badger Air-Brush Co., Franklin Park, Illinois (e.g., 

model #: 155) and Wilton Air Brush Equipment Woodridge, Illinois (e.g., stock #: 415^000, 

415-4001,415-4100). 

Liquid aspirated sprayers are typical of the variety in widespread use to spray garden 

35 chemicals. The aqueous dewrinlding con[q>osition is drawn into a fluid stream by means of 

suction created by a Venturi efiect The high turbulence serves to mix the aqueous wrinkle 
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control conq>osition with fhe fluid stream (typically water) in order to provide a uniform 
mixture/concentration. It is possible with this method of delivery to dispense the aqueous 
concentrated wrinkle control conoposition of fiie present invention and then dilute it to a selected 
concentration with the deliveiy stream. 
5 Liquid aspirated sprayers are readily available from suppliers such as C3i^in 

Manu&cturing ^orks, Batavia, New York (e.g., model #: 6006). 

Electrostatic sprayers impart energy to tiie aqueous dewrinlding composition via a high 
electrical potential. This raiergy serves to atomize and charge the aqueous wrinkle control 
coniposition, creating a spray of fine, charged particles. As the charged particles are carried away 

10 from the sprayer, their common charge causes them to repel one another. This has two eflfects 
before the spray reaches the target First, it expands the total spray mist This is e^ecially 
in^ortant when spraying to fairly distant, large areas. The second effect is maintenance of 
original particle size. Because fhe particles repel one another, tiiey resist collecting together into 
large» heavier particles like uncharged particles do. This lessens gravity's influence, and increases 

15 the charged particle reaching the target As the mass of negatively charged particles approach the 
target, they push electrons inside the target inwardly, leaving all the exposed sur&ces of the target 
with a temporary positive charge. The resulting attraction b^een the particles and the target 
overrides the influences of gravity and inertia. As each particle deposits on the target, that spot on 
the target becomes neutralized and no longer attractive. Therefore, the next fi:ee particle is 

20 attracted to the spot hnmediately adjacent and the sequence continues until the entire surface of 
the target is covered. Hence, charged particles inq)rove distribution and reduce drippage. 

Nonlimiting examples of commercially available electrostatic sprayers appears in U.S. 
Pat Nos. 5,222,664, Noakes, issued Jun. 29, 1993; 4,962,885, Coffee, issued Oct 16, 1990; 
2,695,002, MiUer, issued Nov. 1954; 5,405,090, Greene, issued Apr. 1 1, 1995; 4,752,034, Kuhn, 

25 issued Jun. 21, 1988; 2,989;Z41, Badger, issued Jun. 1961; all of said patrats are incorporated 
herein by reference. Electrostatic sprayers are readUy available fix)m siqjpliers such as Tae In 
Tech Co, South Korea and Spectrum, Houston, T^cas. 

Nebulizer sprayers impart energy to the aqueous dewrinkling conqiosition via ultrasonic 
energy supplied via a transducer. This energy results in the aqueous wrinkle control conqK)sition 

30 to be atomized. Various types of nebulizers include, but are not limited to, heated, ultrasonic, gas, 
v^turi, and refillable nebulizers. 

Nonlimiting exan5)les of commercially available nebulizer sprayers appears in U.S. Pat 
Nos. 3,901,443, Mitsui, issued Aug. 26, 1975; 2,847,248, Schmitt, issued Aug. 1958; 5,511,726, 
Greenspan, issued Apr. 30, 1996; all of said patents are incorporated herein by reference. 

35 Nebulizer sprayers are readily available £com suppliers such as A&D Engmeering, Inc., Milpitas, 
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California (e,g., model A&D Un-231 ultrasonic handy nebulizer) and Amici, Inc., Spring City, 
Penns^vania (model: swirler nebulizer). 

The preferred article of manu&cture herein coiiQ>rises a non-manually operated sprayer, 
such as a battecy-pow»:ed sprayer, containing the stable, aqueous conipositions. More preferably 
the article of manufacture con^rises a combination of a non-manually operated sprayer and a 
separate container of the stable, aqueous composition, to be added to the sprayer before use and/or 
to be separated for filling/refilling. The sq)arate container can contain an usage conqiosition, or a 
concentrated conq>osition to be dihited before use, and/or to be used with a diluting ^irayer, such 
as with a liquid aspirated sprayer, as described herein above. 

Also, as described hereinbefore, the separate container should have structure that mates 
with the rest of the sprayer to ensure a solid fit without leakage, even after motion, intact, etc. 
and when handled by in6?g>erienced consumers. The sprayer desirably can also have an 
attachment system that is safe and pref^ably designed to allow for the liquid container to be 
replaced by another container that is filled £.g., the fluid lesen^oir can be replaced by a filled 
container. This can minimize problems with filling, including fnininiiziiig leakage, if the proper 
mating and sealing means are present on both the sprayer and tiie container. Desirably, the 
sprayer can contain a shroud to ensure proper alignment and/or to permit the use of fliinner walls 
on the replacement contamer. This minimizes tiie amount of material to be recycled and/or 
discarded. The package sealing or mating system can be a threaded closure (sprayer) which 
replaces the existing closure on the filled and threaded container, A gasket is desirably added to 
provide additional seal security and minimize leakage. The gasket can be brokra by action of the 
sprayer closure. These tiireaded sealing systems can be based on industry standards. However, it 
is highly desirable to use a threaded sealing system that has non-standard dimensions to ensure 
that the proper sprayet/bottie combination is always used. This helps prevent the use of fluids 
tiiat are toxic, which could then be dispensed when die sprayer is used for its intended purpose. 

An alternative sealmg system can be based on one or more interloddng tugs and 
chaimels. Such syst^nos are commonly referred to as 'bayonet!" systems. Such systems can be 
made in a variety of configurations, flms better oisuring timt the proper rqplac^nent fluid is used. 
For convenience, the locking system can also be one that enables the provision of a "child-proor 
csp on the refill bottie. This "lock-and-ke/* type of system flius provides highly desirable safety 
features. There are a variety of ways to design such lock and key sealing systems. 

Care must be taken, however, to prevent the system firom making the filling and sealing 
operation too difiScult If desired, the lock and key can be integral to tiie sealing mechanism. 
However, for die purpose of ensuring that the correct recharge or refill is used, the interlocking 
pieces can be separate fit)m the sealing system. E.g., die shroud and the container could be 
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designed for coiiq)atibility. Jn this way, the unique design of the container alone could provide 
the requisite assurance that the proper rechaige/iefill is used. 

Examples of threaded closures and bayonet systems can be found in U,S. Pat 4,781,311, 

Nov. 1, 1988 (Angular Positioned Trigger Sprayer with Selective Snq)-Screw Container 
Connection, Cloiox), U.S. Pat 5,560,505, Oct 1, 1996 (Container and Stopper Assembly Locked 
Together by Relative Rotation and Use Thereof Cebal SA), and U.S. Pat 5,725,132, Mar. 10. 
1998 (Dispenser with Snap-Fit Container Connection, Centico Litenuitional). All of said patents 
are incorporated herein by reference. 

BOTTLE. PREFERABLY WITH A MEASURING CLQSI JRR 

The stable, aqueous compositions herein (especially concentrated conipositions) can also 
be packaged in a bottle, especially a bottle tiiat con5)rises a measuring closure. The measuring 
closure provides a convenient means to dispense the appropriate amount of flie composition, 
especially when dispensing concentrated con:5)ositions into a wash and/or rinse solution 
containing fabrics to be treated in a typical laundry process. The bottle also preferably coirprises 
a drain-back spout, which permits flie composition to be dispensed more easily and with less 
mess. Non-limitiiig exan5)les of suitable bottles are described in detail in U.S. Patent No. 
4,666,065 issued May 19, 1987 to Ohren; U.S. Patent No. 4,696,416 issued Sept 29, 1987 to 
Muckenfuhs et al.; and U.S. Patent No. 4,981,239 issued Jan. 1, 1991 to Cappel et al.; aU of which 

All percentages, ratios, and parts h&dn, in the Specification, Examples, and Claims are 
by weight and are flie nomial approximations, unless otherwise stated. All cited references are 
incorporated herein by reference, unless otherwise stated. 
IV. EXAMPLES 

The following are non-limitmg exan^les of the stable, aqueous conipositions of the 
present invention. 
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Examples 


1 


II 


III 




y 


VI 


Inaredients 


Wt% 


Wt% 


Wt% 


Wt% 


wt% 


Wt% 


Silwet L-77 


0.2 




— 


— 


0.15 


— 


DC 02-5211 




0.2 


■ — 


— 


— 


0.15 


Silwet L-7280 


— 


— - 


0.2 


— 


— 


— 


Silwet L-7608 


— 





— 


0.2 


— 


— 


Sodium cttrate 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


dihydrate 














Cyclodextrin 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


POE60 


0.15 


0.15 


0.15 


0.15 


0.15 


0.15 


hydrogenated 














caster oil 














Perfume 


0.12 


0.120 


0.120 


0.120 


0.120 


0.120 


Cationic surfactant 


0.125' 


0.125^ 


0.125" 


0.125" 


0.125" 


0.125" 


Ethanol 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


Water 


to 


to 


to 


to 


to 


to 




balance 


balance 


balance 


balance 


balance 


balance 


PH 


7.5 


7.5 


7.5 


7.5 


7.5 


7.5 



* Uniquat2250 <g> (Lonza) 
**Bardac2250(S) (Lonza) 
° Dowidde ® (Dow) 



Examples 


VH 


VHI 




X 


XI 


M 


Inaredients 


Wt% 


Wt% 


wt% 


wt% 


wt% 


wt% 


Silwet L-77 


0.25 




0.1 


0.05 


1.0 


1.4 


DCQ2-5211 




0.25 


0.1 


0.05 






Silwet L-7280 








0.05 






Silwet L-7608 








0.05 
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Sodium citrate 


0.05 


0.05 


0.05 


0.05 


0.25 


0.35 


dihydrate 














Cydodextrin 


1.0 


1.0 


1.0 


1.0 


5 


7 


POE60 


0.15 


0.15 


0.15 


0.15 


0.75 


1.05 


hydrogenated 














caster oil 














Perfume 


0.12 


0.120 


0.120 


0.120 


0.60 


0.84 


Cationic surfactant 


0.125'* 


0.125" 


0.125^ 


0.125^ 


0.625^ 


0.875'' 


Ethanol 


3.0 


3.0 


3.0 


3.0 


15 


21 


Water . 


to 


to 


to 


to 


to 


to 




balance 


balance 


balance 


balance 


balance 


balance 


pH 


7.5 


7.5 


7.5 


7.5 


8.5 


8.5 



° Uniquat 2250 ® (Lonza) 
Baidac 2250 ® (Lonza) 
° Dowidde ® (Dow) 
5 "Chlorhexidine 



Examples 

Ingredients 
SllwetL-77 
DC 02-5211 
Silwet L-7280 
Silwet L-7608 
Sylgard309 
Sodium citrate 
dihydrate 
Cydodextrin 
POE60 
hydrogenated 
caster oil 
Perfume 



mm. XV XVI 

wtsst ym. ymt wt% 

0.5 — — 



— 0.2 0.2 

0.03 0.03 0.5 

0.75 — — 

0.125 0.2 0.2 

0.14 0.16 0.015 



0.2 
0.5 

1.0 
0.15 



0.1 



wo 01/60961 



PCT/USOl/04638 



Cationic surfactant 


0.15' 


0.3" 


O.S'^ 


0.3" 


Ethanol 


3.0 


4.0 


2.0 


3.0 


Water 


to 


to . 


to 


to 



balance balance balance balance 
PH 6.5 7.0 7.0 7.0 



° Unlquat 2250 ® (Lonza) 
''Bardac2250(S) (Lonza) 
^ Dowicide ® (Dow) 
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WHAT IS CLAIMED IS: 

1. A stable, aqueous conq>osition for treating fibrics, said composition characterized by 
comprising: 

(a) a polyalkyleneoxide polysiloxaue having Ifae fonmila: 
CH3 

(CH3)3SiD(SiOXSi(CH3)3 

CnH2nO(C2H40X(C3H60)bR^ 

wherein x is fiom about I to about 8; n is from about 3 to about 4; a is from 
about 1 to about 15; b is fiom about 0 to about 14; a4t is from about 5 to about 
15; and is selected fiom the group consisting of hydrogen, an alkyl gcoup 
having from about 1 to about 4 carbon atoms, and an acetyl group; and wherdn 
said polyalkylene polysiloxane has a molecular weight of less than about 1 ,000; 

(b) a buffering agent; wherem said buffering agrat has at least one pK. value and/or 
pKb value of fiom about 4 to about 1 0; and 

(c) aqueous carrier 

whoein said conq>osition has a pH of from about 4 to about 10. 

2. The conq)osition of Claim 1, i;^erein said buffering agent has a pKa of fiom about 5 to 
about 9.5, prcfaably fiom about 6 to about 9, and said conqwsition has apH of fiom about 5 to 
about 9.5, preferably fiom about 6 to about 9. 

3. The composition of Claim 1, wherein said buffering agent is selected fiom flie group 
consisting of acridine, phenylalanine, allothreonine, n-amylamine, aniline, n-allylaniline» 4- 
hromoaniline, 4-bromo-N,N-dimethylaniline, m-chloroaniline, p-chloroaniline, 3-chloro-NJ^- 
dimethylaniline, 3,5-dibromoaniline, N^-diethylaniline, NJ^-dimethylaniline, N-elhylaniline, 4- 
fluorpaniline, N-methylaniline, 4-methylfliioaniline, 3-sulfonic acid aniline, 4-sulfomc acid 
aniline, p-anisidine, arginine, asparagine, glycyl asparagine, DL-aspartic acid, aziridine, 2- 
aminoethylbenzene, ben2ddine, benzimidazole, 2-ethylbenzimidazole, 2-methylben2imidazole, 2- 
phenylbenzimidazole, 2>aniinobenzoic acid, 4-anMnobenzoic acid, benzylamine, 2- 
aminobiphenyl, brucine, 1,4-diaminobutane, t-butylamine 4-aniinobutyric acid, glycyl-2-amino-n- 
butyric acid, cacodylic acid, P-chlortriethylammonium-n-butyric acid, codeine, cyclohexylamine, 
cystine, n-decylamine, diethylamine, n-dodecaneamine, 1-ephedrine, l-amino-3-methoxyetfaane. 
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l^-bismethylaminoetfaane, 2-aniiiioethaiiol, efliylenediamine, ethylenediaminetetraacetic acid, I- 
ghitanaic acid, a-mcmoethylglutaimc add, l-glutamine, l-glutaOione, glycine, n-acetylglycine, 
dimefliylglycine, gb^cylgjycylgiycine, leucylglycine, metfaylglydne, phenylglycine, N-n- 
propylglycine, tettaglyqrlglycine, glycylserine, dexadecaneamine, l-aminohqptane, 2- 
aminoheptane, 2-aniinohexanoic acid, DL-histidine, p-alanylhistidine, imidazol, 1-aminoindane, 
2-aminoisobutyric acid, isoquinoline, l-aminoisoquinoline, T-hydioJodsoquinoline, 1-leucine, 
glycylleudne, methionine, mefliylamine, moiphine, moipholine, l-aniino-6-hydnwofnaphflidlene, 
dtmediylaminon^hfhalene, a-naphAylamine, P-naphthylamine, n-metliyl-<x-n^hthylamine, cis- 
neobomyiamine, nicotine, n-nonylamine, octadecaneamine, octylamine, ornithine, pqiaverine, 3- 
aminopentane, valeric acid, pennidine, phenan&ridine, 1,10-pheiianttiioline, 2-efhoxyaniline, 3- 
e&oxyaniline, 4-edioxyaniline, a-picoline, p-picoline, y-picoline, pilocarpine, piperazme, trans- 
2,5-dimethylpiperazme, 1-n-butylpiperidine, 1,2-dimefliy^piperidine, l-efliy^qieridine, I- 
mediylp^)eridine, proline, hydroxyproline, l-aniino-2,2-dim6lhylp]:ppane, 1,2-diaminopropane, 

1.3- diaminopropane, 1,23-triaminpprDpane, 3-aminqpropanoic acid, ptmdine, 2-amino-4,6- 
dihydroxypteridine, 2-amino-4-hydn>xypteridine, 6-chloropteridine, 6-hydro^-4- 
methylpteridinej purine, fr-aminopiirine, 2-diinediylaniinopurine, 8-hydroxypurine, 2- 
methyl^yrazine, 2-aniino-4,6Klimethylpyrimidine, pyridine, 2-aldoxunepyridine, 2- 
aminopyridine, 4-aininopyridine, 2-benzylpyridine, 2,5-dianmiopyridine, 2,3-dimethylpyridine, 

2.4- dimethylpyridme, 3,5-dimethylpyridine, 2^thylpyridine, methyoxypyridine, 4- 
methylaminopyridine, 2,4,6-trimethylpyridine, 1,2-dimethylpyrrolidine, n-methylpyrrolidine,.5- 
hydroxyquinazoline, quinine, 3-quinoUnol, 8-quinolinol, 8-hydroxy-5-sulfoqninoline, 6- 
methoxyquinoline, 2-methylquinoline, 4-methylquinoline, 5-methylquinoline, serine, strychnine, 
taurine, myristilamine, 2-aniinothiazole, threonine, o-toluidine, m-toluidine, p-toluidine, 2,4,6- 
trianiino-l,2,3-triazine, tridecaneaniine, trimethylamine, tryptophan, tyrosine, tyiosineamide, 
valine, acetic acid, acetoacetic acid, acrylic acid, adipamic acid, adipic acid, d-alinine, allantoin 
acid, alloxanic acid, a-aminoacetic acid, o-aroinobenzoic acid, p-aminobenzoic acid, m- 
aminobenzosulfonic acid, p-aminobenzosulfonic acid, anisic acid, o-P-anisylpropionic acid, m-p- 
propionic acid, p-p-propionic acid, ascorbic acid, DL- aspartic acid, barbituric acid, benzoic add, 
m-bromobenzoic add, n-butyric acid, iso-butyric acid, cacodylic acid, n-c^roic acid, iso-caproic 
acid, m-chlorobenzoic add, p-chlorobenzoic acid, P-chlorobutyric acid, y-chlorobutyric acid, o- 
chlorocinnamic acid, m-chlorocinnamic acid, p~cblorocinnamic acid, o^chlorophenylacetic acid, 
m-chlorophenylacetic acid, p-chlorophenylacetic acid, p-{o-chlorophenyl)propionic acid, P-(m- 
chlorophenyl)propionic acid, P-(p-chlorophenyl)propionic acid, p-chloropropionic add, cis- 
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cinnaniic acid, trans-dimamic add, citric acid, o-cresol, m-cresol, p-cresol, trans-ciotoiiic acid, 
cyclohexane-l:l-dicaiboxyKc acid, cyclopropane-l:l-dicaiboxylic acid, DL-cystdne, L-cystdne, 
deuteroacetic acid, 2,3-dichlorophenol, 3,4-dihydroxybenzoic add, 3,5-dihydroxybeiizoic add, 
dimethylglycinei dimefliylmaKc add, 2,4-dintiropheDol. 3,6-dinitrophenol, diphenylacetic acid, 
ethylbeazoic arid, formic add, tians-fiiniaric acid, gallic arid, glutaiamic add, glutaric acid, 
glycine, gjycolic add, heptanoic add, hexahydiobenzoic add, hexanoic acid, hippuric add, 
histidine, hydroquinone, m-hydroxybenzoic add, p-hyroxybenzoic add, p-hyroxybutyric add, y- 
hydioxybutyric add, P-hydroxypropionic add, y-hydroxyquinoline, iodoacetic add, m- 
iodobenzoic add, itaconic acid, lysine, maleic add, malic add, malonic add, DL-mandelic acid, 
mesaconic add, mesityledc add, methyl-o-aminobenzoic add, meftiyl-niraininobenzoic add, 
methyl-p-aminobenzoic acid, o-methylcinnamic add, mrmefliyldimaniic add, p-mefliylcinnainic 
add, p-methylglutaric acid, n-mefliylglycine, methylsucdnic add, p-monochlorophenol, m- 
monocMorophenol, p-monochlorophenol, a-nj5)hthoic add, p-naphflioic add, a-n^hthol, P- 
naphlhol, nitrobenzene, m-nitrob^izoic acid, p-nitrobenzoic acid, o-nitrophenol, m-nitrophenol, 
p-nitiophenol, o-nitrophenylacetic acid, m-nitrophaiylacetic acid, p-nitiophenylacetic add, o-p- 
nitrophenylpropionic acid, m-p-nitrophenylpropionic add, p-p-nitrophenylpiopionic add, 
nonanic add, octanoic acid, oxalic add, phenol, phenylacetic add, o-phenylbenzoic add, y- 
phenylbutyric add, a-phenylpiopionic acid, P-phenylpiopionic acid, o-pfathalic, ntphthalic, p- 
phlhalic, pimelic add, propionic add, iso-propylbenzoic acid, 2-Ryridinecaiboxylic add, 3- 
pyridinecaiboxylic acid, 4-pyridinecaiboxylic add, pyrocatecchol, resoidnol, saccharin, submc 
add, succinic add, a-tartaric add, meso-tartaric acid, theobromine, terephthalic add, thioacetic 
acid, thiophenecaiboxylic add, o-tohiic add, m-toluic acid, p-toluic add, trichlorophenol, 
trimefliylacetic acid, tryptophan, tyrosine, uric add, n-valeric, iso-valeric, veronal acid, 
vinylacetic add, xanthine, arsenic acid, arsenious acid, o-boric add, carbonic acid, chromic add, 
germanic acid, hyrocyanic add, hydrofluoric add, hydrogen sulfide, hypobromous acid, nitrous 
acid, o-phosphoric acid, phosphorous acid, pyrophosphoric add, selenious add, m-silidc add, o- 
silidc add, sulfurous add, telluric acid, tellureous acid, tetraboric acid, and mixtures Aereof. 

4. The con^osition of Claim 1, wherein said buffering agent is selected from tiie group 
consisting of 3-K:hloropropanoic acid, citric add, etiiylenedinitrilotetraacetic add, alanme, 
aminobenzene, sulfanilic acid, 2-aminobenzoic acid, 2-aminophenol, ammonia, arginine, 
asparagine, aspartic acid, dimethyleneimine, benzene-l,2,3-tricaiboxyIic acid, benzoic add, 
ben2ylamine, 2,2-bipyridine, butanoic acid, maleic acid, caibonic acid, dichloioacetic add. 
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diethylamine, catechol, resoicinol, d-tartaric acid, efliylenediamme, glutamic add, glutamine, 
glycine, adipic add, hydrogen hypophosphite, isoleucine, leucine, methionine, 3-nitrobeiizoic 
add, 4-nitrobenzoic add, phlhalic add, iodoacetic acid, histidine, lysme, 4-methylaniline, o- 
crcsol, 2-naphthoic add, nitrilotriacetic add, 2-nitrobenzoic add, 4-nitiophenol, 2,4- 
dinitrophenol, N-nitrosophenylhydioxylamine, nitrous add, phosphoric add, phenylalanine, 
piperdine, serine, hydrogen sulfite, threonine, tris(hydroxymelhyl) aminomethane, tyrosine; alkali 
metal salts thereof; and mixtures thereof. 

5. The composition of Claim 1, wherein said buflFering agent is an alkali metal salt of an 
organic acid and/or inorganic acid. 

6. The composition of Qaim I, wherein said composition is essentially fi:ee of material that 
would soil or stain fabric under usage conditions. 

7. The composition of Claim 1, wherein said conq>osition further corxiprises an odor control 
agent, preferably cyclodextrin. 

8. The coiiq)osition of Claim 1, wherein said coniposition fiirthCT comprises a cationic 
surfactant, preferably selected fiom the group consisting of quaternary con5)ounds, biguanide 
conq)ounds, and mixtures tibiereof. 

9. The composition of Claim 1, wherem said aqueous carrier coiiq)rises water and less than 
about 20% alcohol, whereiD said alcohol is a monohydric or polyhydric alcohol. 

10. The corrqiosition of Claim 1, wherem said conqrosition finther conq)rises a perfume. 

11. The composition of Claun 1, wherem said conq)osition further comprises a supplemental 
wrinkle control agent, preferably selected fix>m the groiq) consisting of Sber tabricants, shape 
retention polymers, hydrophilic plastidzers, lithium salts, and mixtures thereof 

12. The composition of Claim 1, wherem sdd con^osition further coitq>rises an additional 
co-surfectant selected fitjm the group consisting of nonionic surfactants, anionic surfectants, 
zwitterionic surfectants, fluorocarbon surfectants, and mixtures thereof; preferably a nonionic 
surfectant selected from the gjxnsp consisting of all^l efhoxylated surfectants, block copolymer 
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sui&ctants, castor oil siufactants, sorbitan ester sur&ctants, polyethoxylated fatty alcohol 
suifictants, glycerol mono-&tty acid ester surfiactants, polyethylene glycol fatty add ester 
sui&ctantSy and mixtures thereof. . 

13. The composition of Claim 12, wherein said nonionic sin&ctant is a castor oil sur&ctant. 

14. A stable, aqueous con^sition for treating fibrics, said composition conqmsing: 

(a) a polyalkyleneoxide polysOoxane having the fonmila: 
CH3 

(CH3)3SiD(SiO)^i(CH3)3 

CJ^O(C2H40UC3H60)bR' 

wherein x is fiom about 1 to about 8; n is fiom about 3 to about 4; a is fiom about I to 
about 15; b is fiom about 0 to about 14; afb is fiiom about 5 to about 15; and B} is 
selected fiom the groip consisting of hydrogen, an alkyl group having fiom about 1 to 
about 4 carbon atoms, and an acetyl group; and wherein said polyalk/lene polysiloxane 
has a molecular weight of less than about 1,000; 

(b) a cationic surfactant; 

(c) a bufTering agent; wherein said buffering agent has at least one pK. value and/or 
pKb value of 60m about 4 to about 10; and 

(d) aqueous carrier, 

wherein said con^sition has a pH of fiom about 4 to about 10. 

15. A stable, aqueous composition for treating fabric, said composition comprising: 

(a) a polyalkyleneoxide polysiloxane having the formula: 
CH3 

(CH3)3S»(SiOXcSi(CH3)3 

CnH2nO(C2H40yC3H60)bR' 

wherein x is 6x>m about 1 to about 8; n is fiom about 3 to about 4; a is from about 1 to 
about 15; b is from about 0 to about 14; a+b is from about 5 to about 15; and is 
selected fiom the group consisting of hydrogen, an alkyl group having from about 1 to 
about 4 carbon atoms, and an acetyl group; and wherein said polyalkylene polysiloxane 
has a molecular weight of less tban about 1,000; 

(b) a cationic surfactant 
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(c) a cyclodeTctrm; 

(d) a c^lodextrin-conqmtible co-suifictant; 

(e) a bujETering agea^ wherein said buffering agent has at least one pKa value and/or 
pKb value of fiom about 4 to about 10; and 

(f) aqueous carrier 

wherein said conqposition has a pH of fiom about 4 to about 10. 

16. The conqwsition of any one of Qaim 14 or 15, wherein said polyalkyleneoxide 
polysiloxane has a molecular weight of from about 600 to about 700; and wherem x is j&om about 
1 to about 3; n is about 3; a is from about 7 to about 8; b is 0; a+b is ftom about 7 to about 8; and 

is an alkyl group having about 1 carbon atom. 

17. A method of treating fabric con^)rising flie step of contacting said fabric with a stable, 
aqueous conq)osition according to any one of Claims 1» 14» or 15. 

18. A mediod of reducing malodor impression on fabric con^rising ttie step of contacting 
said fabric with a stable, aqueous conq)osition according to any one of Claims 1, 14, or 15. 

19. A mediod of reducing the appearance of wrinkles on &bric con^rising the step of 
contacting said &bric with a stable, aqueous composition according to any one of Clauns 1, 14, or 
15. 



20. An article of manu&cture for treating fiibrics, said article comprising: 

(a) a spray diq)enser; and 

(b) a stable, aqueous conq>ositiQn contained in said spray dispenser, said composition 
coniprising: 

(i) a polyalkyleneoxide polysiloxane having the fommla: 
CH3 

(CH3)3SiO(SiOXcSi(CH3)3 

CnH2nO(C2H40)a(C3H60)bR^ 

wherem x is from about 1 to about 8; n is jG:0m about 3 to about 4; a is 
&om about 1 to about IS; b is fiom about 0 to about 14; a+b is fiom 
about 5 to about 15; and is selected from the group consisting of 
hydrogen, an allgrl group havmg fiom about 1 to about 4 carbon atoms, 
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and an acetyl group; and wherein said polyaUi^lene pofysiloxane has a 
molecular weight of less than about 1,000; 

(ii) a buffering agen^ wherein said buffering agent has at least one pKa vahie 
and/or pKb value of fix)m about 4 to about 10; and 

(iii) aqueous carrien 

wherein said contq)osition has a pH of from about 4 to about 10. 

21. The article of Claim 20, wherein said spray dispenser is a manually operated spray 
di^enser. 

22. The article of Claim 20, wherein said spray dispenser is a non*manually operated spray 
dispenser. 



71 



INTERNATIONAL SEARCH REPORT 



aUonal AppUcatton No 

PTT/US 01/04638 



A. CLASSIRCAHON OF SUBJECT MATTER , 

IPC 7 C11D3/16 CllDl/a2 C11D3/30 C11D3/20 



AoDowfcig to International Patent Oaasglcaaon (IPC) orto boUi national classification and IPC 



B. RELDSSEATK^HED 



Mbitmum documentatton searched (dassificaUon system followed by das^flcalion symbols) 

IPC 7 CUD 



DoGUmeiilatkm searched other than mbiimiimdocumentalkm 10^ in tie fleUe searched 



QeciiDnlcdata base ooDsuttaddiirlqg the Memattonal search (name of data base anci wheie practfcal, searoh terms Used) 

EPO-Internal, WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Catagoiy CttaOon of document wfthbidbalioa vNhereapproprfate; oflheretavam 



Retavanlto claim No. 



DATABASE WPI 

Section Ch, Week 199525 

Derwent Publications Ltd., London, GB; 

Class A26, AN 1995-190972 

XP002169363 

& JP 07 109486 A (LION CORP), 
25 April 1995 (1995-04-25) 
abstract 

US 4 005 024 A (RODRIGUEZ PEDRO A ET AL) 
25 January 1977 (1977-01-25) 
clalns; example 1 

US 3 359 212 A (DAWSON FRED ET AL) 
19 Decenber 1967 (1967-12-19) 
clalas; example 1 

-/- 



1-6,9,12 



1-7,9, 
12,14,15 



1,6,14, 
15,17 



CH 



Further dooimenls are Qsted In the oonSnuaflontrfbootC. 



PBtam fem^r nemtm are Osled b) annex. 



* Spedal catogcNrles of cited documents : 

■A" documantdennbigthe general state of lha ail which is not 
considered to be of particular relevance 

earfier document but published on or after the faitemafional 
fmiigdatB 

L' document which may throw doubts on prtomy ctakn(8)or 
which bcftadtoeatablisbthepublicdkm dale 
dtaion or other special reason ^ spedlbcO 



T lalerdocumsntpubRshed after the bdemalionai filing date 
or prioity date and not in conflict with the application but 
dtad to wtderstand the principle or theoiy underVingthe 



'Or document leferring to an oral dbdosuiB, use; exhBmonor 
other means 

'P document published prfor to the Intemational fiBngdatofaut 
later than the priority dale clalmBd * 



*X" document of paitiGular relevance; the dabned Invention 
cannot be oonddersd novel or cannot be considered to 
Invofcfe an Inventive step when the docunent is taken alone 

*T document of paitloular relevance; the claimed Invention 
cannot be oonslderBd to Involve an inventive slap when the 
document Is oomfainedwBh one or mora other suchdocu- 
mente. such oombinalloobeiT^ obvious to a peisoneMDed 
bitheait 

document member oflhe same patent family "* 



Dale of the actual Gomplelion of the 



15 June 2001 



Dale of mamng or the biteinatlonai seardi report 

02/07/2001 



Name and mailing addbees of the ISA 

European Patent Office. P.a 5818 Patentlaan 2 
NL-2280HVR9sw^ 
TeL (+31-70) 340-2040, Tx. 81 65leponi. 
FaJC (+31-70)340-3016 



AuttioflzBd cffioer 



Grtttern, A 



Fonn PCTASA/210 ^aocnd sheet) (July 1892) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



C^OonUmiolion) DOCUUENTS CONSIDERED TO BE RELEVANT 



I lonalApplicailonlto 

PCI/US 01/04638 



Categoiy* CllagonordocuimM.wllhlndicalton.wlieteappropritde.<>rihsre 



HstevanttocblinNQ. 



US 4 661 268 A (JACOBSON JEFF A ET AL) 
28 April 1987 (1987-04-28) 



the Yfhole document 

GB 805 768 A (PHARMAX LTD) 
10 December 1958 (1958-12-10) 
clalois 



1,6, 

8-10,14. 

15,17, 

20,21 



1-5,17 



Fbm lOTMAeiO (ocnttwriian of mond sheet) (Ju^ isag) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



bifoniiallon on potent fBinlly membere 


■tional AppDcation Mo 

PCT/US 01/04638 


P^ent document 
dtsd In search report 


Publication 
date 


Patent tamUy 
meinber(s) 


data 


OP 7109486 


A 


25-04-1995 


NONE 






US 4005024 


A 


25-01-1977 


NONE 






US 3359212 


A 


19-12-1967 


NONE 






US 4661268 


A 


28-04-1987 


AU 6671086 A 
BR 8606406 A 
CA 1258754 A 
CN 86108953 A 
DK 621386 A 
EP 0228261 A 
JP 62170580 A 
NO 865282 A 
PH 23309 A 


25-06-1987 
13-10-1987 

29- 08-1989 

25-06-1987 
08-07-1987 
27-07-1987 
25-06-1987 

30- 06-1989 


6B 805768 


A 


10-12-1958 


NONE 







Fbim PCT/lSA/210 OmertlBinfly amex) ^ IQOe) 



